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Attention: Mr. John T. Decker
Vice President

SITE DEVELOPMENT INVESTIGATION
SEAVIEW SQUARE

OCEAN TOWNSHIP, NEW JERSEY

Gentlemen:

We are pleased to present herein our report of the Site Development
Investigation that was conducted for the proposed Seaview Square in Ocean
Township, Monmouth County, New Jersey. This investigation was initiated by
your acceptance of our Proposal of August 7, 1973.

This report presents our findings, conclusions and recommendations
for the site development, building foundation design and construction, and
other aspects of the shopping mall that are influenced by the geotechnical con-
ditions. The conclusions presented in our interim reports of September 21, 1973
and February 12, 1974 are amplified herein.

Samples of the subsurface materials that were taken from the test
borings were brought to our laboratory for inspection and testing. These
samples will be discarded after a period of three months unless other instruc-
tions are received.

We appreciate the opportunity to be of service to you on this
project. Please call on us if we may provide further assistance during
the final design and construction of Seaview Square.

Very truly yours,

WOODWARD-GARDNER & ASSOCIATES, INC.

Richard E. Mabry, P. E.

REM/b
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I SYNOPSIS

I The geotechnical investigation reported herein was made at the

J~ request of the Goodman Company in connection with the proposed Seaview

Square Shopping Mall in Ocean Township, Monmouth County, New Jersey. This

i investigation was coordinated with Evantash-Friedman Associates the, pro-

ject architects, and Ackerman-Ney Associates, the project engineers. The

*- site is located north of Route 66, between Routes 18 and 35 as shown on the

I Regional Location Plan, Plate 1, A portion of the site is presently being

utilized as a municiple trash dump.

I This study was performed to investigate site and subsurface

conditions, to determine the most suitable means for developing the site

L and to formulate criteria for the design and construction of the proposed

{ site development and building foundation support. The scope of this inves-

tigation included planning, supervision and administration of test boring

! programs, laboratory testing of representative subsurface samples, research

of technical literature and reports pertaining to the site problems, and

L engineering analyses of all pertinent data obtained. The following text

i presents and describes the results of this study in three sections:

Section I - Site and Subsurface Conditions,

I Section II - Design Considerations and Analyses and,

Section III - Conclusions and Recommendations.

L As shown on Plate 2, it is presently proposed to construct an

t enclosed shopping mall with five major stores in the northern portion of

the approximately 132 acre site. The buildings proposed for this develop-
| OG0453
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ment will be two-story structures with the lower floor for all structures

proposed to be at elevation +44. It is anticipated that column spacings

will be on the order of 25 to 35 feet and maximum column loadings will be

on the order of 400 kips. Consistent with the existing site topography,

the proposed development will entail a significant amount of excavation and

filling to achieve a more uniform grade throughout the site and to provide

a suitable building pad. It is proposed to achieve grade separations in

the parking area through retaining walls and planted slopes.

Based on the investigation and analyses reported herein, it is

concluded that it would be technically feasible to develop the proposed

Seaview Square site for the construction of a regional shopping mall. Removal

of the refuse fill materials from the building area and replacement with com-

pacted load-bearing fill will provide satisfactory foundation support for the

proposed buildings. The buildings in the Seaview Square development would

thus be totally isolated from the refuse materials which will be placed in a

controlled manner in the paved areas or other on-site disposal areas. Proper

construction precedures and the inclusion of drainage and venting systems will

preclude any adverse environmental effects from the refuse fill materials dur-

ing and subsequent to site development construction.

000459
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SECTION I

SITE AND SUBSURFACE CONDITIONS

r The site and subsurface conditions were investigated by means of

'- field explorations at the locations shown on Plate 2. A description of the

f* field investigation program and logs of the test borings are presented in

Appendix A together with the results of refraction seismic soundings that

J were made. The laboratory testing on representative samples is described

and the test results are presented in Appendix B. The findings of the site

'- investigations are summarized herein.

1.1 GEOLOGIC SETTING

Regional geologic mapping indicates the higher elevation land

within the site vicinity to be characterized by surficial deposits consisting

L of the Cohansey Sand formation of Tertiary Age. This formation is described

I as being chiefly light colored sand with clay laminae and lenticular beds of

clay and gravel. The lower elevation land is reported to be characterized by

surficial deposits of the Kirkwood Formation, also of Tertiary Age. In Mon-

mouth County, this formation is reported to be typically of brown color and

to consist of interbedded fine micaceous sand and clay that becomes predom-

inantly clay with increasing depth. In the vicinity of the site there are

exposures of the Shark River Marl, an older Tertiary formation that is iden-

tified as green sand and clay. Consistent with the geologic sequence, the

Shark River Marl is expected to be encountered beneath the Kirkwood Formation.

OG0460
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r Isolated deposits of the more recent Cape May Formation of Quar-

ternary Age are also shown to be in the vicinity of the site. These typically

I occur at lower elevations and are primarily composed of brown sand and gravel.

r
r

1.2 SITE CONDITIONS

Based upon field reconnaissances, many of the features of the site

conditions are shown on Plate 3. About one-half of the 132 acre site is mod-

[ erately to heavily wooded with medium size trees and, during the summer months,

supports a moderate to heavy growth of underbrush, This portion of the site,

i. primarily in the southeast corner, appears to be nearly level to gently slop-

| ing. Surface elevations in this area range from about +10 to about +40.

Another wooded area of the site exists in a band several hundred feet wide

I along the western and southwestern portion of the site. There is a swampy

area along the western edge of the site adjacent to the Route 18 embankment.

L It was reported that during dry weather, springs in this area maintain the

i flow in the stream traversing the south central portion of the site in a gen-

erally west to east direction and eventually into Deal Lake to the east.

J Most of the remainder of the site can be described as a dissected

plateau extending about 40 feet above the surrounding topography. This higher

]_ ground is generally understood to have resulted from materials being placed

( during the past 20 to 25 years as a commercially operated municiple refuse
*-- dump. The approximate limits of this dump, based upon the test boring results

i reported herein and the field reconnaissance, are shown on Plate 3. The refuse

dump was observed to be covered with brown silty gravelly sand that during the

[_^ summer months supports a moderate growth of weeds. Leachate was observed

, flowing out from the refuse pile at the locations shown on Page 3.
L OG0461
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r- The site topography blends into the undisturbed higher ground

' adjoining the northern boundaries of the site. Ground surface elevations

T in this area are on the order of +90 to +100. Light brown silty gravelly

sand was observed at the ground surface and a few trees and some brush and

| weeds were observed to be growing in this area. Recent excavation on some

_, of the adjacent properties to the north has resulted in ground surface

' elevations 10 to 20 feet lower than when this investigation was begun.

I
1.3 SUBSURFACE CONDITIONS

[ The subsurface conditions in the project site were explored

through test borings and refraction seismic soundings. The results of this

L exploration disclosed that most of the proposed building area is underlain

I *-* by the municiple refuse fill. Fine grained natural soils were generally

encountered beneath the refuse fill and predominantly granular soils were

\ encountered surrounding the refuse fill. In the southeast corner of the

site, predominantly granular soils were found to be underlain by fine grained

k» soils. The distribution and pertinent characteristics of the fill materials

| and natural soils are described in detail below and illustrated on Plates 4,

5 and 6.

(_ 1.3.1 REFUSE FILL

The site exploration disclosed a maximum of about 47 feet of refuse

L fill consisting of layered brown sand with paper, rags, wood, metal, con-

j crete and other trash. Some of the borings disclosed a maximum of four feet

of sand overlying the fill materials. The Standard Penetration Resistance

I (SPR) within the fill materials was generally less than 10 blows per foot,

L OC0462
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r- indicating a loose to very loose condition in the refuse fill. However,

some of the borings showed substantially higher SPR values within the

[ refuse fill indicating occasionally medium dense to dense conditions.

Occasionally the sampling tool was brought out from the refuse fill and

[ found to be too hot to handle with bare hands. Detailed visual examina-

.* tion of the samples disclosed the fill materials to consist of from 10 to
I 1

80 percent of potentially degradable material with the average content of

T degradable material estimated to be about 40 percent.

Estimated elevation contours of the bottom of the refuse fill

[ based upon the boring results are shown on Plate 7. Together with the sur-

, rounding topography, these findings indicate that the refuse fill was pro-

*" bably dumped on top of a previous existing ground surface and covered over.

f w*' Laboratory tests on samples of the fill materials disclosed

natural moisture contents ranging from 18 to 187 percent with an average

|_ value on the order of 72 percent. Representative samples of the fill mater-

, ial were burned in a crucible and disclosed from 3 to 50 percent organic

*— content, based upon dry weight, with an average of 17 percent. In general,

I the organic content decreased with increasing depth in the fill.

1.3.2 NATURAL SOILS

Underlying the fill deposits, but generally above elevation +30,

I the borings encountered layered brown and gray silty fine sand, sandy silt,

and silty gravelly sand. Consistent with the regional geology, these soils

L would be associated with the Kirkwood Formation. The SPR of samples taken in

i these materials range from 9 to greater than 50 blows per foot, but are gen-
L v

•

L 000463
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,- erally clustered in the range of 20 to 35 blows per foot indicating these

' materials to be in a medium dense condition.

T Underlying these silt and sand deposits, the borings generally

encountered brown, brown-gray and gray clayey silt and silty clay contain-

[ ing occasional lenses and laminae of fine sandy silt to silty fine sand.

,. Occasional layers of red-brown sandy clay, black and green sandy clay and
11 brown black silt were also encountered. Based upon the SPR values, the sand

f and silt layers are in a medium dense to dense condition. Visual examination

indicated the consistency of the silt and silty clay to range from firm to

I hard. These underlying natural soils would be associated with the Kirkwood

Formation and the Shark River Marl.

L The borings drilled on the high ground at the northern site boun-

f dary disclosed predominantly brown and gray fine to medium sand, silty sand,

and silty gravelly sand with occasional clayey layers. These soils were gen-

I erally encountered from the ground surface down to elevations on the order of

+30. The SPR of the samples taken indicated these soils to be in a medium

L dense to dense condition, with the density generally increasing with depth.

( Two of these borings, B-39 and B-40, encountered a stratum of very stiff,

dark gray, fine sandy clayey silt between elevations +35 and +65. The lower

I density soils encountered near the ground surface in this portion of the site

are believed to be the Cohansey Sand while the deeper soils, including the

L fine grained stratum, are believed to be the Kirkwood Formation.

I In the southeastern portion of the site the test borings disclosed

layered soils appearing in a generalized profile of predominantly granular

^ soils overlying predominantly fine grained soils. The predominantly granular

OG0464
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soils were observed in most of these borings to consist of yellow-brown,

brown, and brown-gray sandy clayey silt, sandy silt, silty sand, and silty

gravelly sand. Where encountered, this horizon was observed to range in

thickness from 4 to 10.5 feet and to average about six feet. Based on the

SPR of the samples taken, these soils are in a loose to medium dense condi-

tion. The fine grained soils were observed to consist of brown-gray, green-

gray, gray and green fine sandy silt, clayey silt, and silty clay with occa-

sional lenses of silty sand. The cohesive soils in this horizon were obser-

ved to be generally firm to hard in consistency, while the granular lenses

appear to be in a medium dense to dense condition. These fine grained soils

were encountered to the maximum depth of exploration in the area — 31.5 feet.

1.4 GROUNDWATER CONDITIONS

Groundwater measurements were made while the borings were being

drilled, in open holes subsequent to the drilling of the borings and in water

observation wells installed in several of the borings. Additional water level

measurements were made in sealed well-points installed in eight of the test

borings. Most of these observations disclosed a gravitational groundwater

system indicating a gradient of groundwater flow from the north to the south

across the site. Measurements in the sealed well-points disclosed perched
water conditions existing in areas of the site. In addition, chemical anal-

yses of surface and groundwater samples were made. These aspects of the

groundwater conditions are discussed in greater detail herein.

OG0465
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1.4.1 GRAVITATIONAL WATER LEVEL

Free groundwater was encountered in most of the borings at depths

generally corresponding with the bottom of the refuse fill. However, some of

the borings located near the center of the building area encountered water

levels within the fill deposit. Outside of the fill area to the southeast,

1^ groundwater was encountered within a few feet from the natural ground surface,
1
1 while groundwater was encountered at depths from 30 to 35 feet in the borings

I to the north of site.

Water observation wells were installed in several of the borings

[ to obtain long-term measurements of the groundwater level. Measurements made

- several months after the borings were drilled generally showed water levels

»- at depths shallower than where water was encountered while drilling. Estimated
I ^ elevation contours of groundwater level based on these measurements as shown on

Plate 7 indicate a gravitational gradient of a groundwater flow from north to

|_ south across the building area.

1.4.2 PERCHED WATER LEVEL

'- Well-points and impervious seals were placed in eight of the bor-

| ings so that measurements made in the well-point riser pipes would represent

the actual groundwater (piezometric pressure) conditions in the soil strata

I below the impervious seals. Open riser pipes were then set in the borings
>̂ ~-

above the impervious seals so that the groundwater conditions in the shallower

L soil strata could be observed. The observations made in these borings are

I summarized on Table 1, page 10. Two water levels were recorded at most of

these borings. The shallow water level measurements made in the open pipes

I generally correspond to the elevation contours plotted on Plate 7 for the

L
OG046G
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TABLE 1 - SUMMARY OF MATER LEVEL MEASUREMENTS

Boring
No.

8-51

8-52

B-S3

B-S4

B-55

B-56

B-57

8-58

Surface
Elevation

27.0

28.7

33.5

43.7

78.2

91.1

93.4

95.4

•epth of
Water(l)

1.5

5.0

10.2

5.0

20.0

17.5

17.5 and
40 to 45

27.5

September

27
-
-

6.0
7.5

30
-
-

5.7
6.2

October

1
0.0
11.0

5.6

10.1

2

1.1
10.9

5.3

10.3

9.1
8.2

3

1.3
10.8

5.2

10.5

9.2
8.3

34.7
52.2

4

1.3
10.8

5.2

10.2

9 5
8.2

7

1.1
11.0

5.1

10.3

9.5
8.2

31.8
49.9

8

1.0
10.9

5.3

10.3

9.4
8.3

32.1
51.9

32.9
52.0

9

1.0
10.9

5.3

10.2

9.3
8.2

42.5

26.8
51.4

33.3
52.0

52.8

10

1.0
10.9

5.2

10.5

9.2
8.2

46.9

26.8
55.1

34.5
52.1

25.3

24

1.1
11.6

5.9
7.3

9.6
10.8

9.2
8.8

16.5
39.8

27.3
50.6

34.0
51.0

25.0
50.0

O
o
o
£»
CD

(1) Depth at which water was encountered while drilling

(2) Water level measurement In observation pipe Is upper number.
Water level measurement In sealed well-point 1s lower number.

All water level measurements are depth below ground surface In feet. CDi
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gravitational water level. A significantly lower groundwater level was

measured in the sealed well-points. The time history of these water level

measurements and subsequent testing of the well-point installations confirmed

that these lower water levels are representative of the groundwater condi-

tions in the soil strata below the impervious seals.

., As shown on Plates 6 and 8, the gravitational water levels gen-

'- erally were measured in refuse fill or granular soil horizons near the ground-

| surface that are underlain by predominantly fine-grain soils. The water lev-

els, measured in the sealed well-points are generally within the fine-qrain

[ soils. Thus, the gravitational water level measured in the open borings

. and observation wells is a perched water system that does not appear to

*- influence the groundwater level in the fine-grained soil strata.

I *"* 1.4.3 WATER QUALITY

Anticipating that the water presently leaching from the landfill

|_ might be polluting the stream traversing the south-central portion of the

site from west to east, water samples were taken from the stream and chemically

L- analyzed. Three sets of such samples were taken over a period of several

| months at the locations shown on Plate 2. Additional samples were taken of

the groundwater in two of the borings within the refuse fill and also of

I the surface water at two locations near the refuse fill on the site. The

water analysis reports are reproduced in Appendix B and summarized on Table 2.,

L- page 13. These water analyses demonstrate that some amount of stream pollu-

I tion entering the site is an existing condition, but that the pollution level

increases due to the existing site conditions. Also, the groundwater within

I ^ the landfill is polluted, but the surface water shows increased levels of

L OG0468
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L
L
L
L

! _

pollutants that may result from stagnation and concentration of leachate

flowing from the existing fill.

OC0469
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TABLE 2 - SUMMARY OF WATER ANALYSES

S3

o
o
CD

Component

PH

Total Hardness

Total Acidity

Total Alkalinity

Total Solids

5-day B.O.D.

Calcium

Iron

Chlorides

Sul fates

Average of Samples Analyzed

Upstream

5.6

27 ppm

18 ppm

12 ppm

172 ppm

2.5 ppm

9.3 ppm

0.44 ppm

40 ppm

21 ppm

Downstream

6.2

60 ppm

43 ppm

55 ppm

284 ppm

4.5 ppm

18 ppm

2.5 ppm

51 ppm

65 ppm

Groundwater

6.9

322 ppm

26 ppm

420 ppm

687 ppm

-

113 ppm

0.15 ppm

31 ppm

69 ppm

Surface Water

7.2

261 ppm

60 ppm

980 ppm

1304 ppm

20.5 ppm

51.6 ppm

3.85 ppm

297 ppm

31 ppm
coi
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r SECTION II

' DESIGN CONSIDERATIONS AND ANALYSES

r
The site investigation disclosed a substantial volume of refuse

| fill existing on the site. Handling these materials as well as the natural

soils will be necessary to achieve the design grades and obtain suitable

'• foundation support for the proposed mall buildings. The various aspects of

T the site and subsurface conditions are discussed and analyzed herein to deter-

mine the most suitable means for developing the site.

1.
2.1 GENERAL CONSIDERATIONS

L Proper handling of the existing refuse fill materials on the site

f̂ -" and their influence upon the design, construction and performance of the com-

pleted mall facility represent the major considerations for the engineering

I design of Seaview Square. Refuse fill is a dynamic material mass in which

several processes are occurring — organic materials decompose, non-decom-

L posable materials may corrode and there is a considerable amount of material
*

I consolidation (8) . Refuse fills are typically of low density and are loose

and resilient and experience considerable settlement. Consistent with the

1 bio-chemical processes, refuse fill materials may present a corrosive environ-

ment for conventional building materials. Thus, from preliminary technical

L considerations, the existing refuse fill material on the site is concluded to

j be totally unsuitable for the support of building elements.

The natural soils underlying the refuse fill are suitable for '

I building foundation support. A deep foundation system would be necessary to

[ * See Reference Bibliography at end of this section. 0 CO 47-1
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r- transmit the building loadings through the refuse fill to the natural soils.

I Deep foundation systems that may be suitable include drilled-in piers, driven

P piles, or extruded pedestal piles.

Alternatively, the refuse fill materials could be excavated from

I the building area and replaced with compacted load-bearing fill. An impor-

tant consideration to this approach is the availability of a sufficient vol-

* ume of suitable soil for the load-bearing fill. Undercutting natural soil

f areas on the site will be necessary to obtain a sufficient quantity of soil

for fill. This procedure will also provide areas for disposing the refuse

| fill that will be excavated. With the refuse fill materials disposed on

site, their engineering and environmental characteristics become important

I ,.-"-— considerations to the other aspects of the Seaview Square development.

2.2 BUILDING FOUNDATIONS

1 There appear to be two possible approaches to develop foundation

support for the buildings. All of the refuse materials could be excavated

L from the building area and replaced with compacted load-bearing fill. In the

j northern portions of the buildings, natural soils ranging from medium dense

silty sand to stiff clayey silt will be exposed at the proposed floor grade.

I Both the natural soil and the compacted fill would be suitable for foundation

support. It is concluded that a foundation bearing value on the order of

L 4 ksf would be safely supported by these materials. Based on past experience

i with similar soil deposits and load-bearing fills, it is expected that any

^ foundation settlement would primarily occur as the buildings are constructed.

' . It is expected that post construction settlement would be negligible. Thus,
spread and wall footings supported on natural soils and load-bearing fill

I
«f*

^i I
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,_ replacing the existing refuse fill is a feasible foundation system for

' Sea view Square.
r The alternate approach of leaving the refuse fill materials in-

place in the building area and utilizing deep foundations for building support

I is also technically feasible, but would involve extraordinary considerations

for the building design and construction. Consistent with the expected set-

l. tlement behavior of the refuse fill, structural slabs supported on the deep

f foundations would be required for the ground floors of the buildings. Pos-

sible obstructions in the refuse fill resulting in construction difficulties

or extra foundation units might increase the cost of a deep foundation system.

Special cement may be required for concrete exposed to the potentially corro-

L sive environment and additional provisions, such as a forced ventilation sys-

( /— -" tern, would be necessary to provide positive protection against potential health

and safety hazards.

j Although premium costs would be involved, it is concluded that the

removal and replacement of the refuse fill material would be the most suitable

Lt procedure for preparing the Seaview Square site for building construction.

j Spread and wall footings would then be utilized for support of the mall build-

ings. Also, the refuse materials that might present health and safety hazards

would be at a distance from the buildings and some potential construction dif-

ficulties would be precluded.

I
... 2.3 REFUSE FILL MATERIALS

A refuse fill is a dynamic mass containing a significant amount of

I degradable materials in which several biochemical processes are active (2).

L 000473
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Initially, organic materials experience aerobic decomposition that is accom-

I panied by the release of carbon dioxide gas, a musty odor, and temperatures

r within the fill ranging between 120° and 150° F. As the fill is sealed and

the available oxygen is consumed, anerobic decomposition begins. Typically,

I temperatures within the fill decrease to the vicinity of 90° to 100° F,

methane gas production becomes predominant and offensive odors may be detected.
[-•
I A black coloration is a visual indicator that anerobic decomposition processes

f are active or have occurred. Gas and leachate are the principle by-products

of the biochemical processes and, together with the engineering properties of

I refuse fill materials, are discussed in detail below.
2.3.1 GAS

J In addition to carbon dioxide and methane, refuse fills containing

^^ significant amounts of plaster and gypsum and fills in contact with sea water

may produce sulfur dioxide. Both methane and sulfur dioxide are poisonious

gasses and methane gas, in concentrations ranging between 5 and 15 percent in

I- air, is explosive. At other refuse fill sites, methane has been detected per-

| meating through natural granular soils surrounding these fills and into adjacent

properties. In addition to the health and safety problems associated with the

I gas migration, methane gas is also poisonous to vegetation. Thus, gas control
"X

measures are necessary at Seaview Square.

,L Control of gas migration can be effected either by impermeable bar-
[ riers or by a venting system (3). Materials that have been successfully used

for impermeable barriers include clay blankets and plastic, rubber, or asphalt

I impregnated membranes. Also, a groundwater level is an effective gas barrier.

The greatest effectiveness of a gas migration barrier would be achieved by

L- ^ placing it as close as possible to the refuse materials. Consistent with the

I OG0474
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existing site and subsurface conditions and the building area preparation, a

gas migration barrier could be placed on the excavation face of the existing

refuse fill before the load-bearing fill is placed in the building area. Gas

migration barriers would also be necessary where refuse disposal areas are

excavated into existing natural soils adjacent to the building area.

Venting systems are frequently used to limit gas accumulation

within a refuse fill and to preclude gas migration from a refuse fill. Suit-

able systems consist of gravel filled wells or perforated or porous drain

pipe embedded in open-graded gravel at the top of the fill. This gas collec-

tion system is then vented to the atmosphere.

2.3.2 LEACHATE

Groundwater or rainwater percolating through refuse fill washes

away some of the decomposition products and, as leachate flowing out from the

fill, becomes a pollutant to natural water courses. The production of leach-

ate is a function of the amount of water available to the refuse fill (5).

When waste materials are initially placed in a fill, the moisture content is
*-^ rather low and leachate production begins almost immediately, but in a minus-

I cule amount. As water is added to the refuse, the moisture content of the

material increases considerably to a maximum value, the field capacity of the

I fill, in a process very similar to a sponge soaking up water. When the field

capacity is reached, additional water input to the refuse is not retained and

L the leachate production increases greatly, becoming almost directly propor-

j tional to the rate of water added to the fill. Since uncontrolled leachate

is a pollutant both to surface water and groundwater, environmental consider-

ations indicate that control measures should be incorporated into the site
^-_ ~^^ff'

development.
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r Based upon the laboratory test results, it is believed that the

refuse fill materials presently on the site are at their field capacity so

J that leachate production is expected to be in direct response to water enter-

ing the fill. Although precluding water infiltration into a refuse fill,

I. such as from rainwater, would reduce the rate of leachate production (10),

f.;̂  leachate may still be produced from the large amount of moisture presently

existing in the fill materials. Thus, there appear to be two approaches for

| leachate control, collecting leachate that is flowing out from the refuse

materials and preventing additional water from entering into the refuse mater-

L ials. It is concluded that both of these approaches are necessary at Seaview

i Square.

>— Where the refuse materials are to be redeposited, it will be feas-

| ible to install collector drains at the site perimeter and along the stream

running through the site. Additional control in disposal areas could be effec-

|_. ted through a subdrain collector system. The collected leachate must be pro-

r perly handled to assure environmental protection. An on-site treatment facil-

ity may be established, the leachate may be disposed into the municiple sani-

1 tary system, or a commercial disposal service may be engaged to dispose of the

collected leachate. It is believed that the water analyses performed on the

[_ groundwater samples (See Appendix B) would be representative of the quality

, of the collected leachate. The results for the surface water sample analyses

would represent a worst case condition of leachate quality. It was reported

I that this expected leachate quality is of the same order as municiple sewer-

age and, thus, should be acceptable to the municiple sewerage treatment plant.

[_ Precluding rainwater infiltration into the refuse materials could be effec-

b 000476
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ted through several means. The finished pavement in the parking areas is

expected to preclude rainwater infiltration. Before the pavement is placed

and after the final site grades are achieved, intermediate rainwater infil-

tration could be further precluded by an asphaltic treatment to the subgrade.

In the southeast portion of the site, rainwater infiltration could be pre-

cluded by utilizing fine grain soils for cover over the refuse materials and

by providing positive surface drainage gradients to preclude water ponding.

2.3.3 ENGINEERING PROPERTIES

Experience with sanitary landfills (9) indicates that waste mater-

ials behave similarly to peat deposits. Upon placing load onto the materials,

there is a large initial compression followed by time dependant secondary

compression. Where additional fill has been placed over existing refuse fill

materials, initial compressions on the order of 8 to 16 percent of the refuse

fill thickness were obtained for as little as four feet of additional earth

fill (12). In one instance, an additional 5 to 10 percent of secondary com-

pression was experienced within about three years time. These data were

obtained from waste deposits that had been in place for periods up to 15 to

30 years and are noted to exhibit considerable variation due to the variation

in constituency of the refuse fills. Freshly placed refuse fill is reported

to experience settlement on the order of 20 percent of its initial height

and that about 80 to 90 percent of the settlement would be experienced within

the first two to three years after the fill placement (6, 7). Thus, areas of

the Seaview Square site that are underlain by refuse fill would be expected

to experience a large amount of settlement that would occur, for the most

part, during the construction period.
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j- Since a substantial amount of refuse fill will be placed beneath

the parking areas of the site, any procedures that would reduce the expected

extreme compressibility of the refuse fill would be beneficial. Previous

experiences have shown that extensive proof rolling with a heavy pneumatic

I tire roller produces densification to depths on the order of six feet and

i:; a much improved stable fill surface for subsequent construction operations (4).

Accordingly, proof rolling of the refuse fill that is to remain in place would

I eliminate some of the immediate compressibility and obtain relatively stable

surfaces. Where the refuse materials are to be deposited, placement in com-

l pacted layered construction would produce substantial densification and impro-

§ ved engineering properties. Generally, static weight rollers have provided

,^" the most effective compaction for refuse fill materials.

I
2.4 SITE DEVELOPMENT

[_ The site development of Seaview Square involves both the engine-

• ering behavior aspects of the refuse fill and the natural soil materials and

the environmental considerations necessary for construction utilizing these

I materials. The major protection and control measures necessary have been

previously discussed. Incorporating these measures into the site development

j_ consistent with expected subsurface conditions is discussed below.

, 2.4.1 REFUSE DISPOSAL

In accordance with the most feasible approach for site develop-

I ment, the natural soil outside of the building area will be undercut to obtain

_ load-bearing fill material while the refuse materials from the building area

[_ and above the proposed finished grades will be placed into these excavations.

L 000478
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j- As previously discussed, these disposal areas will be provided with leachate

collector drains that would also serve to assure that the refuse materials

F would be below any groundwater level. The test boring results indicate that

these disposal areas would extend into silty clay, clayey silt and sandy

I clayey silt soils. Laboratory tests, Appendix B, show that these soils are
.,, classified as silts and clays of low plasticity with not less than 15 percent
[•*1 finer than the No. 200 sieve. Based upon established correlations, these

T soils are expected to have a permeability on the order of 10"? feet per min-

ute and are thus impermeable. However, it is possible for isolated lenses

j of a more sandy constituency to be encountered in the refuse disposal areas.

Laboratory tests indicate that these soils would have not less than five to

I- seven percent passing the No. 200 sieve and, by correlation, are expected to
j

1̂ ""' have a permeability not greater than 10 feet per minute. If any such con-

ditions are encountered, an impermeable bottom can be obtained by undercut-

I ting the sandy lens and covering with natural impervious soils or by blending

bentonite clay into the sandy soils. With the refuse materials expected to

L be much more impervious than the natural soils, any leachate produced would

I readily flow to the collector drains. Additional design details of the refuse

disposal areas that depend upon the location of the disposal area, are dis-

I cussed below.
> *—

2.4.1 (a) SOUTHERN DISPOSAL AREAS

L The subsurface conditions that would be encountered in the south-

| east corner of the site and to the south of the buildinq area are illustrated

on Plate 6. In general, a perched water level exists in the more granular

surface soils. At the proposed bottom of the disposal area, fine grained

L OG0473
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p As previously discussed, these disposal areas will be provided with leachate

collector drains that would also serve to assure that the refuse materials

F would be below any groundwater level. The test boring results indicate that

these disposal areas would extend into silty clay, clayey silt and sandy

I clayey silt soils. Laboratory tests, Appendix B, show that these soils are
• , classified as silts and clays of low plasticity with not less than 15 percent

I finer than the No. 200 sieve. Based upon established correlations, these

f soils are expected to have a permeability on the order of 10"? feet per min-

ute and are thus impermeable. However, it is possible for isolated lenses

[ of a more sandy constituency to be encountered in the refuse disposal areas.

Laboratory tests indicate that these soils would have not less than five to

L seven percent passing the No. 200 sieve and, by correlation, are expected to

I*"*"* have a permeability not greater than 10 feet per minute. If any such con-

ditions are encountered, an impermeable bottom can be obtained by undercut-

I ting the sandy lens and covering with natural impervious soils or by blending

bentonite clay into the sandy soils. With the refuse materials expected to

I- be much more impervious than the natural soils, any leachate produced would

I readily flow to the collector drains. Additional design details of the refuse

disposal areas that depend upon the location of the disposal area, are dis-

I cussed below.

2.4.1 (a) SOUTHERN DISPOSAL AREAS

L The subsurface conditions that would be encountered in the south-

I east corner of the site and to the south of the buildinq area are illustrated

on Plate 6. In general, a perched water level exists in the more granular

surface soils. At the proposed bottom of the disposal area, fine grained

L OG04JO
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j~ impervious soils are generally encountered. Groundwater levels in these

fine grain soils, as shown by the sealed well-point readings, are generally

I at about the proposed bottom elevation of the refuse disposal area. Based

.- upon these conditions and the estimated soil permeability, it is believed

'•• that the maximum infiltration into a perimeter leachate collector system

H would be on the order of 0.001 cfm per foot of drain. This inflow would be

collected by the leachate drain before contacting the refuse materials,

|_ Rainfall infiltration into the disposal area will be most acute

in the unpaved southeastern corner of the site. It is anticipated that the

* variations in frequency and intensity of rainfall will be sufficiently dif-

I fused as the water percolates through the refuse fill so that a nearly steady

state flow will be collected by the leachate drain system. Assumminq con-

J servative values for annual rainfall and runoff coefficient, the leachate pro-,

duction due to rainwater infiltration is not expected to exceed about five cfm.

L 2.4.1 (b) NORTHERN DISPOSAL AREAS

f- As discussed previously, a well defined perched water condition exists

in the northern portion of the site. A longitudinal profile through the north-

|^ eastern disposal area is presented on Plate 8 and a typical transverse profile

through this area is presented on Plate 9. The perched water table is trapped

L on top of finer grain soil strata that are encountered in the vicinity of the

J finished grade. A subsurface drain constructed at the toe of the cut slope

at the perimeter of the parking area would intercept the perched water table

and preclude any further influence upon the site development. Based upon the

subsurface and groundwater conditions revealed by the site investigation and

L \^s the estimated soil permeability, the inflow into such an interceptor drain is

t OG0481
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not expected to be greater than about 0.001 cfm per foot of drain. Depend-

ing upon the other design details for the Seaview Square development, such

| an interceptor drain could be incorporated into the storm drainage system

P of the site.

' Similar to the southern disposal areas* the leachate drain would

pj also assure that the refuse fill materials are below the groundwater level.

In the worst case, it is expected that groundwater infiltration into the

[ refuse disposal area would not be greater than 0.0001 cfm per foot of lea-

chate drain. Any such infiltration would be immediately collected by the

I drain and precluded from any contact with the refuse fill. Even though the

northern refuse disposal areas will be paved, there is a possibility for some

amount of rainfall infiltration. It is conservatively estimated that such

rainfall infiltration would not be greater than about 0.001 cfm per foot of

drain. Consistent with the expected high permeability of the refuse materials

L and the impermeability of the natural soils underlying the refuse, it is anti-

| cipated that any leachate would flow rapidly through the refuse to the collec-

tor drains.

|_ 2.4.2 REFUSE HANDLING

Site grading activities involving the excavation, transportation

L and placement of refuse fill materials are governed by the New Jersey Depart-

|' ment of Environmental Protection Regulations. In this respect, the site devel-

opment operations for Seaview Square are classified as a "distrupted landfill"

rather than an active "sanitary landfill". These regulations require that

areas of excavation and placement of refuse materials be limited in size and

L ^- that temporary soil cover be frequently placed over the refuse materials for

1 periods such as weekends and holidays. Intermediate and permanent soil cover
I- 000482
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r of greater thickness is required for areas of refuse fill where work will

not be immediately resumed or where final lines and grades have been achieved.

J These procedures of limited working areas and soil cover have been demonstra-

P ted to have the additional benefit of greatly reducing odor problems during

* construction.

H 2.4.3 INSECT AND RODENT CONTROL

Another environmental aspect of refuse fill and sanitary and land-

j fill operations is the control of insects and rodents. It is generally agreed

that insect and rodent problems can be prevented by scrupulous attention to

L placing and maintaining a proper soil cover over the fill. However, at refuse

I fills that have not been maintained in accordance with present standards of

sanitary landfill operation, such as the Seaview Square site, the presence of

insect and rodent populations should not be precluded. Available guidelines (1)

recommend that a rodent extermination program be performed before any construc-

L tion activity involving refuse fill is begun. In this way, there are no rodents

J to seek a habitat elsewhere as the fill is disrupted for the site development.

2.4.4 EXCAVATION AND FILLING

J Based upon observations of compactor trucks driving across the

existing fill, it is believed that most types of excavating equipment would be

L capable of operating on the site. However, consistent with the groundwater

I level and moisture content of the refuse fill, pockets of extremely loose/soft

material might be encountered and periods of inclement weather may render por-

tions of the site untrafficable to rubber tired equipment.

The traditional methods of earth fill construction and quality

L. ̂ s control are not expected to be applicable to the refuse materials. In general,
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the refuse should be placed in a layered construction with each layer thor-

oughly compacted with a heavy roller. It is concluded that control of this

compaction procedure would then be most appropriately based upon the behav-

ior of the material under the successive passes of the compactor. Past

experience has shown that refuse materials are usually readily compactible

i, in spite of the high water contents (11). It is believed that a test fill

constructed in advance of the general construction would be instructive in

I determining the optimum number of compactor passes to achieve satisfactory

stabilization and densification of the refuse fill materials.

[ Another aspect of site grading that would be affected by the

• refuse fill is the placement of soil fill either as temporary or intermediate

soil cover or to increase the overall proportion of soil to refuse to provide

j a more stable fill. The refuse fill underlying any soil fill is expected to

be resilient under the weight of construction equipment. Under such condi-

[ tions, experience has shown that it is difficult to obtain satisfactory soil

. compaction. It is believed that this potential problem can be best overcome

*- by utilizing readily compactible predominantly granular soils selectively

excavated from the site for such fill.

2.5 SUBSURFACE DRAINAGE

L
I
, The estimated elevation contours of free groundwater surface on

*~ Plate 7 show existing water levels at elevations above the proposed floor

I grade in the building area. Although this existing groundwater level is

expected to be lower after the site development, the possibility of a long-

[_ term groundwater level above elevation +44 along the northern perimeter of

[• 000484
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j" the building area should not be precluded. Thus, the design of the build-

ing should incorporate a perimeter subsurface drain consisting of a per-

1 forated or porous pipe embedded in filter gravel along basement retaining

walls. Also, a portion of the lower level floor slab should be provided

I with subsurface drainage to prevent hydrostatic pressures beneath the floor.

p* A final determination of the necessity for such a subfloor drain would be

made during construction. Consistent with the expected placement of the

I refuse fill materials to the north of the building complex, water collected

in such a subsurface drainage system should be treated as leachate and dis-

L posed of through the leachate handling systems.

*" 2.6 SITE UTILITIES

I It is possible for the expected settlement of refuse materials to

distort drainage gradients of sewer lines and possibly cause openings at the

|_ joints of pipes and conduits. Also, utilities installed within the refuse

i fill materials could become an inadvertent vent system for decomposition gas-
ses. To preclude such detrimental effects, it is concluded that underground

I site utilities should be either minimized or designed to accommodate the

influence of the site conditions. It is believed that the only feasible means

|_ of minimizing the amount of subsurface utilities is to dispose of as much of

* the storm water as possible through surface flow over the parking area pave-

*~ ment rather through a storm drainage system.

1 There appear to be several possible approaches to designing util-

ity systems to accommodate the anticipated settlement. The most conservative
[_ approach would be to excavate the refuse fill and replace with compacted soil

L OG0485
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fill or leave existing natural soils in place along the utility lines.

The cost of this procedure could be reduced somewhat by grouping the util-

ities — water, sanitary sewer, telephone and electricity — as much as

possible into corridors. Alternatively, these utilities could be supported

on deep foundation units, such as driven piles or extruded pedestal piles,

but settlement of refuse fill surrounding and underlying these installations

would impose down-drag forces on the utility lines and their foundation sup-

ports. Considering the possible consequences of utility damage and service

disruption, it is concluded that rigid support should be provided and that a

corridor of soil fill or natural soil'is the best choice.

The storm drainage systems, may not, in general, be as critical

in terms of the potential consequences of service disruption as the other

utilities. However, leakage of water into the refuse fill could cause accel-

erated decomposition, differential settlement and leachate production. There-

fore, it would be good practice to locate the storm drainage system as much as

possible outside of the refuse fill areas. Where it is not feasible to accom-

plish this, it would be beneficial to use steeper than normal gradients and

to specify a pipe design that permits some amount of elongation, contraction

or angular distortion at the joints.

2.7 PAVEMENT

Consistent with the engineering properties of the refuse fill

materials, it is expected that the parking areas of the site underlain by

refuse fill would experience a moderate to significant amount of settlement

that would occur largely within a year or two from the placement of the
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refuse fill. It is possible for this settlement to be irregular in its

occurrence consistent with the irregular composition of the refuse fill.

In this situation, the most reasonable approach is to construct an impervious

surface seal as soon as the design subgrade elevations are obtained to pre-

clude rainwater infiltration into the refuse materials. Delaying the paving

[" of the parking area until the opening of the mall would preclude much of the

adverse settlement from affecting the pavement. Nevertheless, some post-
[ construction settlement is to be expected. In this case, a flexible pavement

r design selected with the expectation that maintenance work might be neces-

*~ sary because of continued settlement would be most appropriate.

I Designing the pavement so that traffic loadings and weather con-

ditions would not have an adverse effect of the pavement performance rather

[ than to overdesign a pavement section for the expected settlement is the

most feasible approach. Consistent with the potentially soft and resilient

*- subgrade afforded by the refuse fill, it is concluded that a thick subbase

| of readily compactible granular soil would provide most of the design pave-

ment strength. Such a thick subbase course would then provide the permanent

I soil cover over the refuse fill and aid in the control of gas migration.

L 2.8 ENVIRONMENTAL PROTECTION

C" In addition to the construction procedures necessary for the

refuse fill, additional design and construction details are necessary to
i

I assure that erosion and sediment transport from the site during and after

construction will not produce adverse effects off the site. It is understood

L- s^ that silt entrapments are to be constructed in conjunction with the flood
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control measures along the existing stream. Proper coordination of the

various stages of site development work with the silt entrapment construc-

I tion would facilitate erosion control procedures. Advance planning of the

r construction sequence would also facilitate rapid construction progress

unhampered by adverse construction conditions.

r
I
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SECTION III

CONCLUSIONS AND RECOMMENDATIONS

It is concluded that it is technically feasible to develop this

site for the construction of the proposed Seaview Square Mall. The most

suitable development scheme for this site is to excavate the refuse fill from

the proposed building area and replace the excavated material with compacted

load-bearing fill for support of conventional spread and wall footings.

Detailed recommendations for site preparation, load-bearing fill construction,

building foundation design and construction, site grading and other aspects
of the shopping mall development that are influenced by the geotechnical con-

ditions of the site are presented below.
3.1 BUILDING SITE PREPARATION

The general approach of removing the existing refuse fill from

the building area and utility corridors and replacing with load-bearing fill

requires special building site preparation. Included within the site prepara-

tion are guidelines for excavating the waste fill and recommendations for gas

and leachate control.

3.1.1 EXCAVATION

The site excavations to remove unsuitable materials in the build-

ing areas should be of sufficient extent so that the zone of significant found-

ation bearing stresses is contained within competent materials. Also, exca-

vations for refuse disposal adjacent to the building area should leave suffic-

ient natural soil to provide foundation support. The excavation limit at the

natural soil interface should be determined by a line projected downward to a
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j" 1 to 1 slope from a point at the foundation bearing elevation and five feet

outside of the foundation units. In the case of utility corridors, the line

j should be projected downward from the outer limits of the utility lines.

.- These criteria are illustrated on Plate 10.

* A secondary criterion for the limit of excavation relates to the

(** construction slopes in the existing refuse fill and the requirement to place

soil cover over the exposed refuse. Where the excavation limit is attained,

Y an intermediate soil cover at least one foot thick should be placed as shown

on Plate 10. It is believed that bulldozing natural soils up the slope from

' the bottom of the excavation would be the most feasible means of placing the

| intermediate cover. The excavation slopes should be constructed an an inclin-

^^ ation that would facilitate placement of the intermediate cover and assure the

continued integrity of the intermediate cover. Therefore, it is recommended

that excavation slopes should not be steeper than 1 horizontal to 1 vertical.

I- 3.1.2 GAS AND LEACHATE CONTROL

j To prevent gas migration from the refuse fill into the mall build-

ing areas, it is recommended that an impermeable barrier be placed between the

1 refuse fill and the compacted load-bearing fill. A 10-mil plastic membrane

with field cemented lap joints five feet wide is concluded to be the most suit-

L able gas barrier. Alternately, a layer of natural clay soil three feet thick

| could be used for the gas barrier. To be most effective, the gas barrier should

be placed as close to the refuse as possible and keyed into the natural soils

I as shown on Plate 10. To assure complete protection to the mall, the gas bar-

rier should be supplemented by a perimeter vent system as discussed in a sub-

L ̂  sequent section (3.7.6)
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j~ site exploration disclosed that most of the natural soil materials on the

Seaview Square site and adjacent ground would be suitable for load-bearing

I fill. Where natural subgrade soils that are susceptible to softening under

equipment traffic are encountered, it is recommended to construct load-

' bearing fill from predominantly granular soils obtained from selective site

p excavation.

3.2.3 FILL PLACEMENT

I Load bearing fill should be placed in accordance with the "Guide

Specifications for Load-Bearing Fill", Appendix D. The fill materials should

I. be spread in approximately horizontal layers not exceeding a loose thickness

| of eight inches and thoroughly compacted. Fill placed below the foundation

bearing elevation should be compacted to an average of 95 percent of the

Maximum Modified Density determined from ASTM D 1557-70. The minimum accept-

able degree of compaction for any test would be 92 percent, provided the

1_ average criterion of 95 percent is met. Fill placed above the foundation

j bearing elevation for the support of floor slabs should be compacted to a

minimum of 90 percent of the Maximum Modified Dry Density. It is believed

j that a vibratory roller having a minimum static weight of 140 pounds per inch

of drum width would provide the most effective compaction of predominantly

|_ granular soils. However, if substantial amounts of fine grained soils are

r encountered, a static weight roller is believed to be the most suitable.

Extreme rare should be exercised during the placement and compaction of load-
bearing fill to avoid damaging the gas barrier.
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3.3 SPREAD AND WALL FOOTINGS

It is recommended that the mall buildings be supported on spread

and wall footings bearing on compacted load-bearing fill or on natural soils.

These footings should be designed and constructed in accordance with the

criteria summarized below.

3.3.1 BEARING VALUE

Spread and wall footings bearing on compacted load-bearing fill

and natural soils should be proportioned for combined dead and live loads at

a maximum bearing value of 4 ksf. To preclude shearing displacement, wall

footings should be constructed to a minimum width of two feet regardless of

the bearing pressure.

3.3.2 FOOTING DEPTH

To provide sufficient confinement to the foundation soils, foot-

ings should be constructed at least two feet below adjacent finished grades.

Exterior footings and footings exposed to freezing conditions should be con-
structed at least 2.5 feet below the lowest adjacent finished grade.

3.3.3 FOOTING CONSTRUCTION

Footing excavations should be protected at all times from freez-

ing conditions and ponded water. Immediately prior to concreting, the bear-

ing materials should be inspected and any loosened or disturbed soil should

be rerncvad-and replaced with lean concrete. Alternately, the excavated

materials^ may be replaced with compacted gravel or load-bearing fill. Foot-

ings that are not poured against the excavations should be backfilled as

soon as possible after the forms are removed.

000494
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3.4 BASEMENT AND RETAINING MALLS

Basement walls and retaining walls that are restrained against

lateral deformation should be designed for the earth pressure at-rest con-

dition. It is recommended that these walls be proportioned to resist lateral
stresses equivalent to the hydrostatic pressure imposed by a fluid weighing

60 pcf. In addition, walls should be designed to resist a uniform lateral

pressure equivalent to one-half of the expected live load surcharge pressure

on the backfill surface. Retaining walls that are unrestrained against lat-

eral movement and located where movement of the backfill surface would not

be detrimental may be designed for the active earth pressure condition.

These walls should be designed for an equivalent fluid weight of 40 pcf and

a surcharge coefficient of one third.

Because of the potential proximity to refuse materials, basement
retaining walls in all of the buildings should be designed and constructed as

a secondary gas barrier. All cold joints between wall pours, walls and foot-

ings, and walls and floor slabs should be provided with an elastic waterstop.

Before backfilling, walls should be spread with an asphaltic or hydro!ithic

coating, especially at any utility penetrations through the walls.

Special consideration should be given to the selection and design

of retaining walls to effect grade changes in areas underlain by refuse. It
is believed that the settlement that is expected from the refuse fill would

be detrimental to the structural integrity of most types of rigid retaining

walls. It.is recommended that consideration be given to the use of bin,

crib, or gabion type retaining wall systems in the parking areas. Prefer-

ably, grade changes should be effected through the use of slopes.
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3.5 SUBSURFACE DRAINAGE

It is recommended that subsurface drainage systems be installed

in the northern portion of the mall buildings. A perimeter subdrain should

be installed behind the basement retaining walls throughout the area shown

on Plate 11. Perimeter drains should consist of a six-inch diameter per-

forated PVC or bituminous fiber pipe bedded in at least three inches of

graded filter gravel. The filter gravel should be graded in accordance with

the requirements of the New Jersey State Highway Department for No. 1A or

5A Soil Aggregate modified so that not more than five percent is finer than

the No. 200 sieve.

Subfloor drain laterals spaced not more than 50 feet on center

should be installed in the areas of the building shown on Plate 11.

These drains should consist of at least four-inch diameter perforated PVC

or bituminous fiber pipe bedded in filter gravel and located at least one

foot below the floor subgrade elevation as shown on Plate 11.

Consistent with the proximity of refuse fill materials, it is
possible for leachate to be collected in the subsurface drainage systems.

Thus, these systems should be designed so that collected water is discharged

through the permanent leachate control system for the Seaview Square develop-

ment.

3.6 FLOOR SLABS ON-GRADE

Floor slabs should be supported on-grade consistent with the

observed groundwater conditions and the expectation that the load-bearing

fill materials will contain a sufficient amount of,fine soil particles to
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support a capillary rise of water, it is recommended that damp-proofing be

provided beneath floor slabs on-grade. This damp-proofing should consist

of a four-inch thick granular base course and an impervious membrane that

serves an additional function as a supplemental gas barrier. The granular

base course serving as a capillary break should consist of sound durable

gravel or crushed stone fairly well graded between 3/4 inch and the No. 4

sieve size with not more than 10 percent by weight finer than the No. 4

sieve. A ten-mil polyethylene, or similarly rated vapor barrier, should be

placed on the granular base course prior to pouring the floor slab. To

provide additional protection during construction, the barrier should be

sandwiched between thin layers of sand.

Because of the function as a supplemental gas barrier, the vapor

barrier should be lapped and cemented at joints to assure its integrity.

Penetrations through this barrier should be minimized by placing subfloor

utilities above the barrier where practical. Subfloor structures, such as

equipment and utility pits, should be poured monolithically as much as pos-

sible. Cold joints between base slabs and walls and walls and floor slabs

should be provided with elastic waterstops.

3.7 SITE DEVELOPMENT CONSTRUCTION

Excavation and filling outside of the building area will involve

both natural soils and the refuse fill materials presently on the site. Rec-

ommendations for the site development construction outside of the building

areas are summarized below.

OG0497
WOODWARD-GARDNER & ASSOCIATES, 1HC.



-41-

3.7.1 SITE PREPARATION

Trees and brush should be removed from areas of the site not in

the refuse fill that are to be excavated or filled. Topsoil in the natural

soil areas should be stripped from excavation areas and from fill areas that

are to receive less than three feet of fill. The topsoil should be stock-

piled for reuse later in the landscaped areas of the mall development. Very

soft soils should be undercut or covered with lifts of coarse gravel, as

necessary, when encountered in fill areas to facilitate the subsequent fill

placement.

Refuse materials in areas to receive additional fill should then,

be compacted on-grade in accordance with the "Guide Specifications for On-

Grade Compaction", Appendix C. It is anticipated that a heavy pneumatic

tired roller would be the most appropriate equipment for this on-grade com-

paction. The proof-rolling should continue until a reasonable degree of

stability is achieved in the subgrade materials. Based upon reported exper-

ience, it is expected that six to ten passes of the roller would be necessary

to achieve a desirable degree of stability with the existing refuse materials.

To determine the amount of proof-roll ing necessary, it is recommended that a

test fill program be conducted on the site.

3.7.2 FILL PLACEMENT

Materials placed for fill outside of the building area are anti-
cipated to consist primarily of the refuse materials excavated from the build-

ing area and from the parking area around the buildings. These refuse mater-

ials should be placed and compacted in lifts not thicker than two feet in

accordance with the "Technical Specifications for Refuse Fill Construction",
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r Appendix E. It is believed that a heavy static weight roller of either the

pneumatic tire or tamping foot type would be the most effective for the

refuse materials. Sufficient passes of the roller should be made until no

appreciable additional compaction is obtained. Based upon past experience,

I it is believed that between four and eight complete roller passes would pro-

p duce the desired compaction. Since the customary procedures of fill quality

control based upon in-place densities would not be appropriate for the refuse

I materials, a test fill would be desirable to establish the compaction pro-

cedure.

I Although inspection of the samples taken from the borings gener-

j ally showed a fairly significant percentage of soil within the refuse mater-

ials, this condition may not always exist. It is possible for there to be

*~' pockets or lenses of refuse material that are unworkable for quality fill

placement. Should such pockets be encountered, it is recommended that the

L material be mixed with soil or inter-layered in relatively thin layers with

i soil as it is placed in the site fill. The decision when to apply this pro-

cedure should be made in the field by a competent Resident Engineer.

I 3.7.3 CONSTRUCTION CONDITIONS

The environmental regulations of New Jersey will have a control-
[_ ling influence upon the site grading operations. In general, each active

i excavation and fill area should be limited to an area of exposed refuse on

the order of 15,000 square feet. The exposed refuse in active excavation and

•I fill areas where construction will not resume on the following day, such as

weekends or holiday periods, should be covered with at least six inches of

|_ temporary soil cover. Excavation and fill areas that are brought to design

L 000499
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line and grade should be provided with an intermediate cover of at least

one foot of soil. Permanent soil cover in areas that are not to be paved

I should consist of at least two feet of soil.

During the site grading operations, the contractor should pro-

' vide whatever facilities are necessary to control blowing paper and other

r debris. Also, the contractor should maintain a fire prevention program and

have suitable fire extinguishing capabilities available in the event the

| refuse materials ignite.

3.7.4 SITE DRAINAGE

I To facilitate the construction of the northern refuse disposal

I area, it is recommended that subsurface drainage be installed to intercept

the perched water condition. This interceptor drain should consist of per-

Is— ' forated metal, bituminous fiber or plastic or porous concrete pipe bedded in

at least three inches of filter gravel as shown on Plate 12. The filter

L gravel should consist of New Jersey State Highway Department No. 1A or 5A

f Soil Aggregate modified so that not more than five percent is finer than the

No. 200 sieve. To assure proper functioning of the drainage system, the pipe

I should be placed on a minimum gradient of 0.0015. Alternatively, it may be

possible to incorporate the interceptor drain into the storm drainage system.

L As shown on Plate 12, one possibility is to bed the storm drain in filter

| . . gravel and install short lengths of drain pipe at each manhole or catch basin

so that the collected subsurface water would flow into the storm drainage

( system. If the spacing between manholes or catch basins is greater than about

200 feet, it is recommended that a drain pipe be installed along with the

L storm drain as shown on Plate 12. In all cases, the interceptor drains should

be constructed in natural soils.
OOOuOOL
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To facilitate site drainage and improve construction conditions

in the western portion of the site, it is recommended that drainage swales

be constructed into the swampy areas adjacent to Route 18 at an initial

r- stage of site construction. While construction is in progress elsewhere on

' the site, this area will thus drain and observations can be made to deter-

o mine the necessity for installing additional subsurface drains.

3.7.5 LEACHATE CONTROL

L It is recommended that leachate collection systems be installed

. in all new areas of refuse fill disposal on the site. These collection
' systems would prevent leachate from percolating into the groundwater and

I surface water regimes and will assure that the deposited refuse materials are

above groundwater. The leachate collector should consist of six-inch per-•>**'
forated bituminous fiber or plastic pipe embedded in at least three inches

of graded filter gravel as shown on Plate 13. These drains should be instal-

i- led at a minimum gradient of 0.0015 around the outside perimeters of the dis-

|. posal areas in the southeastern portion of the site.

It is expected that the soils encountered in the excavations for

|_ refuse disposal will be impervious. However, isolated lenses of more per-

vious soils characterized by less than 15 percent finer than a No. 200 sieve

might be encountered. To assure groundwater protection, it is recommended

| that any such pervious soils be undercut and covered with at least two feet
of naturally occuring impervious soils as shown on Plate 13. Alternatively,
the pervious natural soils can be treated by blending processed bentonite

clay, such as Volclay, Into the natural pervious soils. It is recommended

x_x that an application rate of three to five pounds per square foot be used.

I
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The collected leachate should be disposed in a manner to prevent '

surface water pollution. One means of accomplishing this is to conduct the

I leachate collectors to holding tanks and contract with a scavenger service

to remove the collected leachate. Alternatively, the leachate may be dis-

i charged into the local sanitary sewerage system either directly or with

m some preliminary treatment. The water quality tests made during this study

indicate that the leachate quality will most probably be on the same order

I: as the municiple sewerage.

3.7.6 GAS VENTING

L To preclude the accumulation of decomposition gasses within the

| refuse fill and the migration of these gasses to areas outside of the refuse

fill, .it is recommended that gas venting systems be installed. These gas

vents should consist of perforated pipe placed on top of the refuse fill and

surrounded by porous granular backfill as shown on Plate 14. Such gas vents

l_ should be placed around the building perimeter, along utility corridors, and

i along the northern site boundaries where the adjacent ground is at higher

elevations than the finished site grades. Riser pipes to vent any collected

I gasses should be located at the outside corners of the buildings and at inter-

vals not greater than 300 feet along the northern property limit.

[, Vent stacks bedded in open graded gravel should also be installed
t

< at utility crossings from refuse fill into protected building areas as shown

on Plate 14. Additional venting in the refuse disposal areas can be incor-
«

| porated ii;£o the light standards as shown on Plate 14. It is not anticipated

that any odor problems will result from the gas vents. However, should there

be such a problem, burners could be installed on the gas vents to eliminate

!,. any odors.

000502
r .. WOODWARD-GARDNER & ASSOCIATES, IHC.



-46-

3.8 PAVEMENT CONSTRUCTION

It is recommended that a subbase of at least three feet of com-

pacted soil be placed over the refuse fill materials in the areas of the

site that are to be paved. This thickness of soil will also exceed the

state requirement for permanent cover of landfills. Before placing this

subbase, the surface of the refuse fill should be thoroughly proof-rolled

with a heavy pneumatic tire roller in accordance with the "Guide Specifi-

cations For On-Grade Compaction", Appendix C. Inorganic soil fill mater-

ials free from trash or other degradable inclusions should be placed in

approximately horizontal lifts not greater than eight inches in loose thick-

ness. Each lift should be compacted to at least 90 percent of the Maximum

Modified Density determined by ASTM D 1557-70 except that the upper six

inches of subbase should be compacted to at least 95 percent of relative

compaction. Anticipating that the subgrade of refuse fill will be somewhat

resilient, predominantly granular soil is preferred for subbase construc-

tion.

Most of the settlement resulting from decomposition and consoli-

dation of the refuse fill materials is expected to occur shortly after the

site grading is completed. Therefore, it is recommended that paving of the

parking areas be postponed until shortly before the opening of the mall.

To preclude leachate production and to protect the completed pavement sub-

base, it is recommended that an asphalt surface treatment be applied after

the site grading is completed. A partial pavement construction may be made

in areas of the site subjected to construction traffic. Such a partial con-

struction should consist of a minimal pavement section or the base course of

the completed pavement section. Anticipating that some amount of settlement
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will occur after the mall is completed and opened, it is recommended that

a flexible and easily repaired pavement section be constructed. Such a

flexible pavement construction over a high quality subbase could be easily

upgraded or rehabilitated by placing an overlay pavement.

It is recommended that different pavement sections be used for

the general parking areas and heavy traffic areas, such as roadways, major

traffic aisles, and loading docks, of the site. Alternate pavement sections

for these areas utilizing gravel base course and bituminous stabilized base

course are presented in Table 3.

TABLE 3 - PAVEMENT

Course

Bituminous Concrete
Surface Course

Gravel Base Course

Bituminous Stabilized
Base Course

General Parking Areas

2 in.

6 in.
— —

1 in.

——

3 in.

Heavy Traffic Areas

3 in.

8 in.
— ̂—

1.5 in.

——

5 in.

3.9 ENVIRONMENTAL PROTECTION

Implicit in the recommendations previously presented for the

design and construction of the site development are environmental protection
. r . •„

measures. Additional environmental considerations involve insect and rodent
. • . /

V

control, er»sion, sedimentation and rainwater runoff control both during and

after construction, and gas monitoring. Recommendations for these aspects of

environmental protection at the Seaview Square development are summarized herein.
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f 3.9.1 INSECT AND RODENT CONTROL

It is recommended that a rodent extermination program be insti-

j tuted before any significant construction activity is started on the Seaview

r- Square site. This extermination should be maintained during the site devel-

• opment construction, especially in untouched areas of refuse fill, until all

[ i refuse is covered and sealed. A commercial exterminator would be best equip-

ped and skilled to perform this program. Covering and sealing the refuse as

I recommended will preclude any future rodent habitation in the refuse.

The necessity for insect control will be largely a function of

i the time of year of the construction. It is recommended that if insects

f become a problem during construction, periodic applications of insecticide

may be necessary. Again, after the refuse is covered and sealed, an insect

L
L

problem will be largely precluded.

3.9.2 EROSION AND SEDIMENTATION CONTROL

Another important aspect of environmental protection is the inclu-

sion of measures to preclude or minimize erosion of unprotected surfaces dur-

ing construction and to prevent sediments from being transported off of the

site and into the natural water courses. Such measures during the period of

construction include careful attention to construction grades to limit runoff

L velocities and preclude erosion and to channelize runoff water so that more
j careful control can be exercised. The rainfall runoff should be directed

into a sedimentation basin so that the water leaving the site is not exces-
I sively turbid. When properly designed, the sedimentation basins also serve

the function of retention basins so that rainfall runoff discharged from the

L ̂  site will not create a flooding potential downstream.
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f Past experience has shown that erosion and sedimentation control

is most effectively managed by working in close cooperation with the site

I development contractor. The various aspects of excavation and filling should

be closely coordinated and integrated into an overall scheme of erosion and

«•« sedimentation control. In addition to sedimentation basins and retention

B basins* control measures also instituted during construction include sediment

traps constructed of brush or hay bales, energy dissipators to limit water

I velocity in runoff channels, and staged construction of permanent storm drain-

age facilities. A properly prepared erosion and sedimentation control plan

1 will incorporate and integrate the permanent detention basins and storm drain-

| age systems Into the construction sequence as much as possible so that maxi-

mum utilization is made of the permanent facilities. Although it 1s under-

stood that formal submission and review of an erosion and sedimentation con-

trol program 1s not always required for land development in New Jersey, it

L is recommended that such a plan be developed and followed so that any adverse

( effects of the Seaview Square construction will be minimized.

3.9.3 GAS MONITORING

The recommended procedures for building site preparation and build-

Ing construction provide several barriers against gas migration Into the

L building spaces. In the unlikely event that gas does migrate into the build-

( ing space, it Is expected that the ventilation system within the mall will

preclude any accumulation of gas. However, gas may accumulate in unventilated

I spaces such as escalator and utility pits and equipment rooms. It is recom-

mended that these enclosed spaces be periodically monitored to detect any

L possible gas accumulation.

L
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3.10 CONSTRUCTION SEQUENCE

Consistent with the environmental aspects of the Seaview Square

I development and the unusual nature of the site materials to be handled, it

is recommended that an overall construction sequence be developed and speci-

( fied. With a properly managed and coordinated construction operation, the

f-i amount of soil necessary for temporary refuse cover will be kept to a minimumh and finished lines and grades in limited areas will be achieved as quickly as

j possible to facilitate the placement of Intermediate and permanent soil cover.

Although this construction sequence would cover primarily the site develop-

l ment and refuse handling, the erosion and sedimentation control requirements

t should also be included.

The first major stage of construction should be to develop the

l" retention basins along the existing stream through the site to facilitate

subsequent erosion and sedimentation control throughout the period of site

L development construction. In conjunction with this stage, the culvert for

r the minor stream in the southeast corner and drainage swales in the western

portion of the site should be constructed.

I The next major stage of construction would be initiated by con-

struction of the leachate handling facility. Following this, soil borrow

L and refuse disposal areas should be developed. Starting this construction

i to the south of the building area 1s believed to be the most practical appro-

ach. Refuse excavation from the building area could then proceed with the

i development of the disposal area proceeding to the east and north around the

building area. As needed, the refuse disposal area in the southeast corner

[ of the site could also be developed. As the refuse disposal areas are developed,

L. OGOJ07
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the leachate collection drains should be installed. Before excavating the

natural soil in the refuse disposal areas at the northern portion of the

I site, the perched water table interceptor drains should be installed. Plac-

ing permanent soil cover and pavement subbase should be performed concurrent

I . with refuse placement at a final stage of site development.

[?* Before construction begins, it is recommended that a much more

detailed construction sequence be developed in conjunction with the Contractor.

I In this way, there would be adequate opportunity for the Contractor to exer-

cise his initiative and also develop an appreciation of the environmental

L protection aspects of the site development.

3.11 LIMITATIONS

"""' All conclusions and recommendations presented in this report are

based on the assumption that the subsurface conditions do not deviate apprec-

L iably from those disclosed by the site and subsurface exploration and are

I subject to confirmation and revision pending review of the final plans and

specifications and construction conditions. The conclusions and recommenda-

I tions presented in this report are believed to be properly conservative
criteria for the planning and design of the Seaview Square Mall. Consistent

[ with the properties and behavior of the refuse fill materials, these conclu-

r sions and recommendations are also based on the premise of competent field

engineering and inspection during construction.

L
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<D BROWN TO GRAY MEDIUM DENSE CLAYEY
SILT AND VERY STIFF TO FIRM SILTY
CLAY. WITH LENSES OF FINE TO MEDIUM
SAND AND SILTY SAND

<S> MEDIUM DENSE TO VERY DENSE DARK
GRAY TO GRAY MEDIUM TO COARSE SILTY
CLAYEY SAND AND SANDY CLAYEY SILT
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GROUNDWATER LEVEL ENCOUNTERED
WHILE DRILLING
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NOTES: FILTER GRAVEL SHOULD CONSIST OF CRUSHED STONE
OR PROCESSED GRAVEL GRADED IN ACCORDANCE WITH
THE NEW JERSEY DEPARTMENT OF TRANSPORTATION
SPECIFICATIONS FOR NO IA OR 5A SOIL AGGREGATE
MODIFIED SO THAT NOT MORE THAN 5S IS FINER
THAN THE MO.200 SIEVE
DRAIN PIPE SHOULD CONSIST OF PERFORATED PVC
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EXCAVATION SLOPE>

NATURAL
SOIL

6' DRAIN PIPEA-i

BACKFILL

FILTER GRAVEL
_£ 3" MIN.
T

I1 KIN.

PERIMETER DRAIN

SOIL BACKFILL
STORM DRAIN

us FILTER GRAVEL

PAVEMENT

STORM DRAIN

NOTES

Oo
O

oo

TlLTER 8RAVEL thall coniltt of crushed itone
or procetaed gravel graded In accordance
with the N«M Jertey Dept. of Transporta-
tion tpecifleet Ions for No. IA or SA toll
aggregate and if led to that not more than
S> ii finer thin the No. 200 tieve.

DRAIN PIPE thall consist of perforated corru-
ftted Mt*l. PVC. »I tun Incut Fiber or po-
roui concrete pipe.

ALL DRAIN PIPE thill be placed on •
gradient of 0.0015.

5' LENGTH OF DRAIN PIPE

MANHOLE or INLET IASIN'

SOIL BACKFILL
STORM DRAIN
FILTER GRAVEL

8' DRAIN PIPE

s PAVEMENT

DRAIN PIP*.

ALTERNATE A- MANHOLES or INLET
BASINS LESS THAN
200' APART.

ALTERNATE 8

COMBINED PERIMETER DRAIN ond STORM HATER DRAIN

SITE DRAINAGE
SEAVIEn SQUARE

Ocean Township. Men Jersay
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*•

fc »

^.LEACHATE COLLECTOR

INTERIOR COLLECTOR

IEFUSE FILL

SOIL LENS
^UNDERCUT 2' AND REPLACE

WITH IMPERVIOUS SOIL
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DISPOSAL AREA
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IMPERVIOUS'
NATURAL SOIL

SPREAD 3 TO S Ibt PROCESSED IENTONITE
CLAY PER SQUARE FOOT AND BLEND
INTO 6' DEPTH

TYPICAL INSTALLATIONS

c_>r"J!0-It; FILTER GRAVEL SHALL BE CRUSHED STONE OR PROCESSED GRAVEL MEETING THE
X» NEW JERSEY DEPARTMENT OF TRANSPORTATION GRADATION REQUIREMENTS FOR NO. IA OR SA SOIL AGGREGATE
O MODIFIED SO THAT NOT MORE THAN 5* IS FINER THAN THE NO.200 SIEVE.
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U-> NO.200 SIEVE SHALL BE CLASSIFIED AS PERVIOUS.
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FIELD EXPLORATION

The subsurface conditions at the Seaview Square site were explored

through three phases of field exploration. Initially, 12 test borings were

drilled by J. E. Fritts & Associates, Inc. of Blackwood, New Jersey and refrac-

tion seismic poundings were made. The locations of these explorations were

determined in the field by personnel from the Driller and Woodward-Gardner &

Associates, Inc. and elevations were estimated from the site topographic map.

The second phase consisted of 38 test borings drilled by Raymond International,

Inc. of Hackensack, New Jersey. Eight borings were drilled by J. E. Fritts &

Associates, Inc. in the third phase. The boring location and elevation survey for

for these latter two phases was performed by Ackerman-Ney Associates of Freehold,

New Jersey. Plate 2 shows the locations of all test borings and seismic soundings.

Soil samples for identifications and laboratory analysis were taken

at three to five feet intervals by means of a two-inch O.D. split barrel sampler

driven 18 inches by blows of a 140-lb. hammer falling 30 inches - the Standard

Penetration Resistance Test. The number of hammer blows required for the last

12 inches, or fraction thereof, of sampler penetration are recorded on the boring

logs. A "Key to Soil Symbols and Terms" used in this report is presented as page

A-3. The results of the refraction seismic soundings are summarized on page A-3.

The logs of the test borings are presented on pages A-4 through A-43.

Well-points with riser pipes were Installed in some of the borings

drilled in the first two phases to facilitate long term measurements of ground

water levels. Measurements made in these observation wells are presented on the

appropriate boring logs. Well-points with riser pipes were set in the phase three

OOOJ22

WOODWARD-GARDKER & ASSOCIATES, INC.



r
I borings. Impervious seals were then placed in the borings approximately ten feet

r above the well-points/ Perforated riser pipes were then set above the impervious

' seals. The groundwater obsevations made in these eight borings are presented in

f section 1.4.2 of the report.
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LOG of BORING No. B-2
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LOG of BORING No. e-7
DATi 8/6/73 «JB»A« iitv W-0 KWATIOM See Plate 2
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FIll-Trash-paper, wood, glass, rags-wlth
layers of sand

Hard gray clayey silt with layers of
medliM sand

MedlM dense to very dense gray sand--
becOMlng friable sandstone
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LOG of BORING No. B-6 (cont.)
DAT! (UlfACt fllV KVATIOM
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Hedlun dense gray stlty fine sand

Stiff black sandy clayey silt

NedliM dense gray sllty sand
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LOG of BORING No. B'a
DATf 8/5/73 SUftFACI flfV 46-° IOTATIO*! See Plate 2
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-\ Brown sand

FIll-Trash-metal. glass, wood, wlre-wlth
layers of dark gray-brown gravelly sand

Medium dense dark gray fine to coarse sand
with sllty clay seams

Stiff green black sandy clay
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LOG of BORING No. B-7 (cont .)
DATf 8/6/73 tiiMAei fiiw inrATIOM
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Stiff green sllty sandy clay

Encountered water at 16'

M
I1Y

U
1]

-1.5

«*

if
a -

§i
3 1.

o

M —

35

•

W P-

ntnu 51.5 w.̂ . ô ..,. caved D.i.



LOG of BORING No. B-12
BATI 8/6/73 <uiFAr* »i«w 37.0 IOTATIOM See Plate 2
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"~V Brown sand

Firm brown to red brown clayey silt

Stiff gray clayey silt with fine sand
layers

Medium dense gray coarse sand

Medium dense to very dense green sandy
silt with broken sandstone

Encountered water at 12*
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LOG of BORING No. B-II
DATS W?/7? tlllfACC fitv 34.0 lorATIOM See P1*t* ?
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Fill-Miscellaneous trash and brown gray
sand

Medium dense brown gray gravelly coarse
to fine sand

Medium dense to very dense green gray
sandy clayey silt

Encountered water at 5'
Water level at completion with augers In

171

Hater level at completion with augers out
1.5'
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LOG of BORING No. B-13 continued
DAT* 3/15-18/74 tuifAritiiv 89.50 UVAT.OM See Plate 2
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Dense brown and gray alternating thin
layers of fine sand and clayey silt.

Hard grayish brown clay, trace flit

Encountered water at 27.5 feet while
drilling

Installed well point at elevation 24.0

Uater Hater
Date Depth Elevation

3/19 54.3* 35.2
3/20 51.2' 38.3
3/22 47.8' 41.7
5/13 38.5' 51.0
8/ 6 38.8' 50.7
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LOG of BORING No. B-13
DAIf 3/15-3/18/74 (iittAet inv 89.50 mrATiOm See Plate 2
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F111: Loose yellow-brown sllty fine to
nedltM sand with 15 to 501 of paper.
plastic, glass and wood.

F111: rted1u» dense brown silt, trace of
clay with 30 to CSX of metal, paper.
wood, glass and plastic.

F111: Median dense black organic silt
with 25 to 75X of paper, wood, plastic,
metal and cinders.
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LOG of BORING No. B-IS
OAti 3/13/74 «„„*„ tltv 69.0 .OCATIOM See Plate 2

Ml *M

-. £
J I
£ 4

°^

•
5 -

;
•

10-
-

15-

•

20-
-
"

25-
,

30-

:
35-

•

40-

45-

z z

«* Mi

"

4

6

6

13

4

18

11

19

35

24

0 1 SCI I P T I O N

Fill: Loose brown to gray fine to medium
sand, trace silt with 15 to 851 paper,
glass, plastic.

plant remains and traces of gravel.

Fill: Loose black sandy silt, traces of
plant fragments and organic odor.

Fill: Black peat with silt lens

Loose grey fine to medium (and, traces of
silt and fine gravel.

Very stiff and hard gray to brown sllty
clay with fine sand lens, trace of mica

Encountered water at 14' while drilling
Hater Depths

3/13 I 3/18 21.6' 3/22 21.6'
3/14 21.6' 3/19 21.5* 5/13 20.4'
3/15 22.8* 3/20 21.6' 8/ 6 14.0'
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LOG of BORING No. B-i4
DAT* 3/6-7/74 i,,.,ACf Eitv 62-6 mrAnnn See Plate 2
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•\J_1ght brown medium sand with fine Travel.

Medium dense light gray sllty sand.

Very stiff to hard gray sllty clay with
some fine sand lenses.

Encountered water at 2' while drilling
Hellpolnt Installed at elevation 42.6 ft.

Water Water
Date Depth Elevation

3/13 3.2' 59.4
3/14 3.0' 59.6
3/15 3.0' 59.6
3/18 3.0' 59.6
3/19 3.1' ' 59.5
3/20 3.0' 59.6
3/22 3.0' 59.6
5/13 2.6' 60.0
8/ 6 3.8' 58.8
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LOG of BORING No. B-i?
DATI 3/8/74 tutFACf (KV 8C.3 IOCATIOM See Plate 2
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Fill: Hedlu* dense black and brown
becoming black stlty sand with 50 to 751
paper, wood and metal.

Temparature Increases from 75° F to
85° F at 11'.

Dense brown and gray sllty fine sand.
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LOG of BORING No. B.16
DATE 3/15/74 tutFACl fi(v 52.1 tnrATlOM See Plate 2
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Fill: Medium dense gray fine to medium
sand, some fine gravel and glass with
illtv cliv lenses.

Loose dark gray and yellowish brown to
dark brown fine sand, trace of silt.

Firm to hard gray and dark brown alter-
nating lenses of clayey silt and fine
sand, occasionally medium sand.

Encountered water at 3' while drilling
Water Hater

Date Depth Elevation
37T8 0~TF~ "SITE ———
3/19 0.5' 51.6
3/20 0.5' 51.6
3/22 0.4' 51.7
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LOG of BORING No. e-ia
DATI 3/8-11/74 tutFArf fifw 82.1 ICM-ATION See Plate 2
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Fill: Loose to dense black and brown to
black refuse Including rags, tin cans,
wood fragments, glass, steel wool, fiber-
glass. Traces of sand, Increasing temper-
ature with depth.

Fill: Firm gray clayey silt with fine
sand lenses and traces of refuse
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LOG Of BORING No. e-17 continued
DAT! 3/8/74 ttiitAet tifv 86.3 mrATlON See Plate 2
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Dense brown and gray sllty fine sand.

Hard dark gray sllty clay.

Encountered Mater at 30' while drilling
Water Hater

Date Depth Elevation
3/13 24. 8' 6Z.3
3/14 28.5' 57.B
3/18 29.8' 56.5
3/19 29.7' 56.6
3/20 20.0' 66.3
3/22 20.3' 66.0
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LOG of BORING No. o-is
DATf 3/8-11/74 suitAri uiv 82.1 inrATiow See Plate 2
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Fill: Loose to dense black and brown to
black refuse Including rags, tin cans,
wood fragments, glass, steel wool, fiber*
glass. Traces of sand, Increasing temper-
ature with depth.

Fill: Fir* gray clayey silt with fine
sand lenses and traces of refuse
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LOG Of BORING No. B-17 continued
DATI 3/8/74 (iiitAti ti-v 86.3 mrATiou See Plate 2
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Dense brown and gray sllty fine sand.

Hard dark gray sllty clay.

Encountered water at 30' while drilling
Hater Water

Date Depth Elevation
3/13 24.0' 62.3
3/14 28.5' 57.8
3/18 29.8' 56.5
3/19 29.7' 56.6
3/20 20.0' 66.3
3/22 20.3' 66.0
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LOG of BORING No. B-I?
DATf 3/18/74 tiiiFArr ntv 50.0 IOCATIOM See Plate 2
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D i S C I I P T I O N

Very loose brown sllty fine to medium
sand with root fragments.

Medium dense gray and brown alternating
lenses of clayey silt and fine sand,
medium to coarse sand lenses past 14.5'.

Medium dense gray and brown alternating
lenses of clayey silt with lenses of
fine sand, traces of mica.

Encountered water at 1.3' while drilling
Hater Hater

Date Depth Elevation

3/20 lie1 48i4
3/22 1.5' 48.5
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LOG Of BORING No. B-18 continued
DATF 3/8-11/74 tiurirr fiiv 82.1 inrATiou See Plate 2
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Fill: Firm gray clayey silt with fine
sand lenses and traces of refuse

Dense to very dense gray sllty fine to
medium sand.

Encountered water at 40' while drilling
Well point Installed at elevation 21.5'

Hater Hater
Date Depth Elevation
3/13 41. T 41.0
3/14 39.4' 42.7
3/15 38.8' 43.3
3/18 36.8' 45.3
3/19 36.7' 45.4
3/20 38.9' 43.2
3/22 37.0' 45.1
5/13 36.6' 46.5
8/ 6 36.1 46.0
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LOG of BORING No. 8-21
DATf 3/13/74 tutfArf niv 54.2 mtATiOM See Plate 2
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V^ Topsoli

Loose yellowish brown fine sandy silt
with some clay past 5'

Medium dense brown and gray clayey silt
with sand lenses

Encountered water • 3* while drilling
Installed wellpoint • elevation 33.7

Water
Date Hater Depth Elevation
3/14 14.2* 40.0
3/15 12.3' 41. 9
3/18 9.0' 45.2
3/19 9.0' 45.2
3/20 9.0' 45.2
3/22 7.8' 46.4
5/13 7.3' 46.9
8/6 9.1' 45.1
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LOG of BORING No. 8-20
DATf 3/14/74 «,,.«ACf fifv 55.9 mrATlou s« P1*t« *
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D E S C R I P T I O N

Loose yellowish brown fine sand, trace
silt

Soft gray and yellowish brown sllty
clay, traces of fine sand

Loose dark gray to yellowish brown
clayey silt with lenses of fine sand

Medium dense brown sllty fine sand with
gray clayey silt lenses

Encountered water 9 7.5' while drilling
Water

Date Water Depth Elevation
3/15 5.4' 50.6
3/18 4.5' 51.4
3/19 4.8' 51.1
3/20 4.9' 51.0
3/22 3.4' 52.5
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LOG of BORING No. B-23
DATE 3/11/74 t iii F AC r fitv 80.8 inrATioni See Plate 2
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Fill: Medium dense sllty sand, some
paper and wood fragments.

Fill: Very hard and hard dark gray sllty
clay with 201 wood fragments and packing
material.

Fill: Dense dark gray sandy silt with
75S paper, wood and rags.

Fill: Very stiff dark gray sllty clay
with SOS wood fragments.

Fill: Medium dense, gray and brown fine
sand with IDS glass and plastic.

Medium dense gray and brown sllty fine
sand.
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LOG of BORING No. B-22
DATE 3/6/74 UIU-ACE Eifv 53.0 incATinu See Plate 2
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Fill: Loose light brown medium sand

Fill: Loose brown sllty medium sand,
some fine gravel with traces paper 9 7'

Fill: Loose brown and green medium sand
mixed with lumps of silt and clay

Very stiff to firm dark brown sllty
clay with fine to medium sand lenses
past 19'

Medium dense dark gray medium to coarse
sand

Encountered water • 10' while drilling
(later

Date Water Depth Elevation
3/13 *.6' 48.4
3/15 .6' as. 4
3/18 .7' 48.3
3/19 .7' 48.3
3/20 .7' 48.3
3/22 .6' 48.4
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LOG of BORING No. B-24
DATf 3/14/74 tutFAei tifv 50.7 LOCATION See Plate 2
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D I S C I I P T I O N

Loose brown clayey silt with root frag-
ments and organic odor.

Stiff yellow sllty clay, traces fine
sand.

Very stiff brown and grey clayey Silt
with lenses of fine sand.

Hedlun dense gray fine sand, traces of
silt and nlca.

Very stiff dark brown clayey silt with
lenses of fine sand to 16.5*.

Encountered water at 3.0' while drilling

Hater Hater
Date Depth Elevation
37T5" YT~ 47.3
3/18 2.4' 48.3
3/19 2.4' 48.3
3/20 2.4' 48.3
3/22 1.4' 49.3
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LOG Of BORING No. B-23 continued
DATI 3/11/74 tu.fArf iifv 80.8 i or AT ION See Plate 2
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Medlun dense gray and brown sllty fine
sand

Encountered Mater at 28' while drilling

Hater Water
Date Depth Elevation
3713 8.5' 72.3
3/14 16.0' 64.8
3/15 15.8' 65.0
3/18 15.5' 65.3
3/19 15.5' 65.3
3/30 15.5' 65.3
3/22 15.5' 65.3
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LOG of BORING No. B-25 continued
DAT! 3/19/74. tUIFACi *ifw 76.6 mrATlOM See Plate 2
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Very dense to medium denst grey sllty
medium to coarse sand.

Encountered water at 29* while drilling

Hater Hater
Date Depth Elevation
3/20 27.1' 49.5
3/22 26.3' 50.3
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LOG of BORING No. B-25
DATI 3/19/74 tmtAct ntv 76.6 KVATIOM See Plate 2
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Fill: Medium dense brown sllty fine to
medium sand with little paper and little
wood.

Fill: (tedium dense to dense dark brown
organic silt with 10 to 65S plastic
paper, wood, glass and metal.

Gas escaped from hollow stem auger after
drilling to 29', temperature of samples
(increases with depth.

Medium dense brown and grey clayey silt
with lenses of fine sand.

Very dense to medium dense gray sllty
medium to coarse sand
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LOG of BORING No. B-26 continued
OATf 3/20/74 M.»FAC» Fitv 67.3 mrATiON See Plate 2
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D i s c m r T i O N

Hard grey-green sandy clayey silt

Encountered water at 11' while drilling

Mater Mater
Date Depth Elevation
3/22 T2.21 55.1
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LOG of BORING No. R-;c
DATE 3/20/74 tiiftFACF fifv 67.3 mrATiON See Plate ?
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D I S C I I P T I O N

Fill: Loose yellowish brown clayey sandy
silt with 30 to 85S paper, wood, plastic,
leaves.

Fill: Loose to dense black organic silt
with 60 to 80S of wood, plastic, glass,
paper.

Past 13' gas escaped fron hollow stem
augers, temperature Increasing with
depth.

Very stiff brown and grey clay with
medium sand lenses.

Medium dense grey and brown medium to
coarse sand, trace of silt with clayey
silt lenses.
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LOG of BORING No. B-zs
DATS 3/20-21/74 tutfAcc t^M 42.2 lorATlON See Plate 2

|U «*

H
n
5-

10-

15-

20-

25-

S
A

M
P

LI
N

G
M

S
lS

rA
N

C
f

5

9

17

15

23

19

COMPU1IOI
SAMPlfl I

D I SC t l PT ION

Loose black fine sand, trace of silt
with some root fragments

Loose yellow fine sandy silt, trace clay

Medium dense brown and gray clayey silt
with fine sand lenses

Medium dense gray median to coarse sand,
trace silt with clayey silt lenses

Encountered water 9 3' during drilling
Installed wellpoint at elevation 21.7

Water
Date Hater Depth Elevation

3/22 13.2' 29.0
5/13 8.8' 33.4
8/ 6 9.1' 33.1
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LOG of BORING No. p-27
DATE 3/14/74 tn.fACF niv «*•' inrATiON See Plate 2
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Fill: Loose dark brown fine to medium
sandy silt with fine gravel and 101
paper and glass.

Soft brown clayey silt with fine to
medium sand.

Very stiff brown and black clayey silt
with very fine sand lenses and traces
of mica.

Encountered water at 4' while drilling

Hater Hater
Date Depth Elevation

3/18 2.0' 42.7
3/19 1.8' 42.9
3/20 1.7' 43.0
3/22 1.3' 43.4
5/13 3.0' 41.7
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LOG of BORING No. B-30
DAT* 3/14/74 t,i.*Ar. i.iv 35.9 iorAT,nu See Plate 2
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\ Brown humus
Loose brown clayey silt, trace fine to
medium sand

Grey sllty clay with medium to coarse san
'tedium dense grey medium to coarse sand.
trace silt.

Very stiff brown and grey sllty clay with
medium to coarse sand lenses.

Medium dense grey medium to coarse
sand, trace silt.

Encountered water at 0.5' while drilling
Installed well point at Elevation 15.4'

Water Water
Date Depth Elevation
37T5' Tltf 17.2
3/18 18.4' 17.5
3/19 18.0' 17.9
3/20 16.5' 19.4
3/22 15.6' 20.3
5/13 2.3' 33.6
8/ 6 0.0' 35.9
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LOG of BORING No. 8-29
DATE 3/0/74 <IIOFACI fitv <6.1 iry-ATiOM See Plate 2
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—— .Fill; Brown and black medium sand
\and cinders.

Very stiff gray sllty clay, trace
fine sand

Medium dense grey medium to coarse
sand, trace silt.

Encountered water at 3' while drilling

Water Water
•Date Depth Elevation

3/13 .0' 45.
3/14 .0' 45.
3/18 .0' 45.
3/19 .0' 45.
3/20 .0' 45.
3/22 .0' 45.
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LOG of BORING No. B-3?
DATf 3/20/74 tiiiFArr fiiw 42.0 irw-ATiow See Plate 2

••> **

H
S 2
o S

5 -

10-

15 -

20 -

25 -

S
A

M
P

LI
N

G
R

E
S

IS
TA

N
C

E

9

4

20

18

14

16

COMPlITIOf
SAMPIER 1

D E S C R I P T I O N

\ Mulch

Loose yellow and brown silt, trace clay,
trace fine sand and root fragments to
2.5'.

Very stiff brown and grey sllty clay with
fine sand lenses.

Hedlum dense gray medium to coarse sand

Encountered water at 1.5* while drill-
Ing

Water Water
Date Depth Elevation
3/22 1.8' 40.2
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LOG of BORING No. 0-31
DAT! 3/12/74 tiiRHd lifw 48.1 mrATiOM See Plate 2
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Till: Dense to medium dense brown sllty
sand with up to 501 wood fragments and/
or brick fragments.

Hedlun dense grey sllty fine sand.

Dense dark green medium to coarse sandy
silt with small rock fragments.

Encountered water at 18' while drilling
Installed well point at elevation 7.6'
Date Hater Depth
3/13 28.4' 3/18 20.5' IS/13 16'
3/14 25.5' 3/19 19.7' 8/ 6 16.7'
3/15 23.8' 3/20 19.7' 1
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LOG of BORING No. -;'
DATE 3/18/74 tuiFArt cicv 79.8 inrATiON See Plate 2
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Fill: Loose, medium dense and dense
brown to black sllty fine to medium
sand with IS to 60S plastic, paper.
wood, metal, glass and cinders

Very stiff to hard brown and gray sllty
clay with sand lenses, percentage of
sand Increasing with depth
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LOG of BORING No. 8-33
DAT* 3/13/74 <uiFACt nsv 5*. 6 iryATiON See Plate :

H* W»

Z I
C <
0 \
0 2

:
5 -

-
-

10-

15-

' .

20-

25-

30-
.

35-

-

-

o tm

^ ̂

K

3

2

7

11

20

15

58

29

COMPtfTIOft
SAMflll: >

D I S C R E T I O N

"\Topso11

Fill: Loose gray fine to medium sand,
trace silt with 25t glass, paper and
wood.

.Medium dense black fine to medium sand .
^«11t, traces of plant, organic odor. /

Medium dense brown clayey silt with fine
sand lenses.

Medium dense and dense grey fine to
medium sand, trace fine gravel with
sandy silt lenses past 25'.

Encountered water at 1.5 ft. while
drilling

Water water
Date Depth Elevation
3/14 2.5' 52.1
3/15 2.5' 52.1
3/18 2.3' 52.3
3/19 2.2' 52.4
3/20 2.2' 52.4
3/22 2.1' 52.5
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LOG of BORING No. u-3.
DATE 3/15/74 tuiFArt tirv 102.3 mcATiON 5ee Plate 2
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Fill: Loose black and gray fine to
medium sand, little gravel with 401
to 951 paper and wood

Fill: Loose, medium dense to denst
black organic silt with 251 to 65X
wood, glass, paper, plastic and metal

Hard gray fine sandy clay with fine
sand lenses
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LOG of BORING No. 0- 34 Continued
DATI 3/18/74 tuiFAet ticv. 79-8 incATiOwSee Plate 2
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D C S C f t l P T I O N

Very dense gray medium to coarse sand

Encountered water at 30' while drill-
Ing

Water Hater
Date Depth Elevation

3/19 36.9' 52.9
3/20 26.2' 53.6
3/22 28.2' 51.6
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LOG of BORING No. B-36
DATI 3/12/74 ttiiFArt fitv 86.0 inrATiON See pl'te 2
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Fill: Medium dense light brown medium to
coarse sand with paper and wood fragments

Fill: Medium dense light green fine
sand with trace paper

Loose light brown medliM to coarse sand.
trace silt with fine gravel

Loose to medium dense tan and white fine
sandy silt with clayey silt lenses past
131

Medium dense light gray fine sand trace
silt

Hard dark gray sllty clay with fine sand
lenses and trace of mica

Dense gray fine to medium sand, some
fine gravel with 3" sllty clay lenses

Very dense gray fine sandy silt with
2" gravelly sand lenses
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LOG of BORING No.;i-3i continued
DATE 3/15/74 (nitArt fnv 102.3 looting See Plate 2
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Very dense gray fine to median sand,
trace silt with silt lenses

Hard gray and brown sllty clay, trace
mica with medium to coarse sand lenses

Encountered water at 12' while drilling

Hater Hater
Date Depth Elevation

3/18 24.1' 78.2
3/19 24. O1 78.3
3/20 24.1' 78.2
3/22 24.1' 78.2
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LOG of BORING No. B-37
DAT! 3/14/74 tuftFArf titv 93-6 loriTiOM See P1ate 2
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Fill: Loose brown to black sllty fine to
medium sand with 20S paper, metal and
glass

Fill: Very loose to loose black organic
silt with 351 to 95S paper, glass and
plastic

Fill: HedluM dense gray sllty fine to
medium sand, trace fine gravel with 25S
to 60S paper, glass, netal. rubber and
wood

Dense gray medium to coarse sand and
gravel

Stiff to very stiff brown and gray clayey
silt with fine to medium to coarse sand
lenses
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LOG Of BORING No. B-36 Continued
DATf 3/12/74 tuiiArf iitw 86.0 tnruion See Plate 2
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O f S C I I P T I O N

Very dense gray sllty fine sand, trace
fine gravel with fine sand lenses

Very dense gray fine sandy silt with fine
\ to medium sand lenses /

Encountered water at 11' while drill-
Ing
Well point Installed at elevation 30.5

Water water
Date Depth Elevation

3/13 48.7' 37.3
3/14 41.0' 45.0
3/15 35.4' 50.6
3/18 32.4' 53.6
3/19 35.0' 51.0
3/20 35.8' 50.2
3/22 32.1' 53.9
5/13 30.8' 55.2
8/ 6 (Clogged)
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LOG of BORING No. BOS
DATI 3/5-7/74 cutFAfF mv 110-3 lorATiou Se« Pllte z
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Dense dark brown medlu* sand and fine
gravel

HedluM dense light brown fine to Md1u«
sand

HedlM dense to very dense brown and gray
sllty fine sand
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LOG of BORING No. U-37 Continued
DATi 3/14/74 in.nr. c,cu 93.6 LOCATION See P1«« *
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D I I C R I P T I O N

Stiff to very stiff brown and gray clayey
silt with fine to medium to coarse sand
lenses

Dense gray and brown sllty fine sand
with clayey silt lenses

Encountered water at 2.5' while drill-
ing

Mater Water
Date Depth Elevation

3/15 10.1 ' 83.5
3/18 9.7' 83.9
3/19 10.0' 83.6
3/20 10.5' 83.1
3/22 9.9' 83.7
5/13 10. *' 83.4
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LOG of BORING No. b-39
DATE 3/8/74 ^ntFArf f t fv 114.9 mrATir>H e Plate Z
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MedfiM dense light brown and light gray
fine to iwdluM sand and gravel

Very dense to nedlM dense brown and
gray sllty fine sand
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LOG of BORING No. B-38 Continued
DAII 3/5-7/74 tiitFArt tirv HO. 3 inrATinN See Plate 3
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O I S C t l F T I O N

Medium dense to very dense brown and
gray sllty fine sand

Dense to very dense gray nedlun to coarse
becoming fine to coarse sand

Encountered water at 30' while drilling
Date Water Depth
3/13 Z5.71

3/14 25.5'
3/15 24.7'
3/18 24.0'
3/19 25. 61

3/20 25.5
3/22 25.5'
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LOG of BORING No. B-M
DAT! V«-l*/74 «ut»Ac* fifv 115.5 inrATiOM See Plate 2
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O I S C R I P T I O N

Medium dense light brown and gray fine
to medium sand

Medium dense light brown and gray sllty
fine to medium sand

Loose brown sllty fine sand with sllty
clay lenses
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LOG Of BORING No. B-39 Continued
DAT! 3/8/74 tuMAtf nrv 114.9 in<-4TinN See Plate 2
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Very dense to medium dense brown and
gray sllty fine sand

Very stiff dark gray clayey silt with
fine sand lenses past 65'

Medium dense dark gray sllty fine sand
with medium sand lenses

Encountered water at 35*. while drilling
Date Hater Depth Date Water Depth
3/13 17.5' 3/19 13. 1'
3/14 17.5' 3/20 13.2'
3/18 13.2 3/22 13.2'
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LOG of BORING No. B-4i
DAT* 3/15/74 tu.nr. c.tu 33.6 ,nrAT,OM See Plate 2
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D E S C R I P T I O N

Loose yellow-brown fine sandy silt

Medium dense gray fine to medium sandy
silt with rock fragments

Very stiff to stiff brown and gray sllty
clay, traces of mica past 11' with lenses
of fine to medium sand.

Medium dense dark grey medium sand.

Very dense grayish green fine sandy silt.

Medium dense grayish green clayey silt
with fine sand lenses.

Encountered water at 4' while drilling
Installed well point at elevation 2.1

Water Hater
Date Depth Elevation
3/18 13.5' 20.1
3/19 12.6' 21.0
3/20 11.0' 22.6
3/22 10. 1' 23.5
5/13 3.8' 29.8
8/ 6 6.2' 27.4
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LOG of BORING No. B-40 Continued
DATE 3/8-12/74 tiitFACf fiiv H5.5 lorAtiftu See Plate 2
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Loose brown sllty fine sand with sllty
clay lenses

Medium dense to dense dark gray fine sand,
trace clay with lenses of loose sand

Very stiff dark gray sllty clay

Encountered water at 35'whlle drilling
Date Water Depth Water Elevation
3/13 66.5' 49.0
3/14 57.2' 58.3
3/15 44.8' 70.7
3/18 41.0' 74.5
3/19 41.2' 74.3
3/30 41. 1' 74.4
3/22 /?' -0 ' 7*-5
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LOG of BORING No. c-«J
DATI 3/15/74 luiFAri siiv 20.4 i oc Ar low See Plate 2
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D I S C I I P I I O N

\ Brown humus

Medium dense to dense greenish grey fine
sandy silt with fine sand lenses.

Very stiff gray sllty clay, trace fine
sand.

Encountered water at 9.5' while drilling

Water Mater
Date Depth Elevation
37T5 T7iF~ TO ——
3/19 1.0' 19.4
3/20 1.0' 19.4
3/22 1.0' 19.4
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LOG of BORING No. B-42
DATE 3/15/74 CUIFACI IK* ._ 37,7.. IOCATION See Plate 2
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\Brown hums

Soft brown and grey clayey silt, trace
fine sand.

Stiff brown and grey sllty clay with
1/16" llmonlte lenses.

Stiff brown and grey sllty clay with fine
sand lenses.

Medium dense yellow sllty fine to medium
sand, trace aravel .

Medium dense dark grey medium to coarse
sand with lenses of clayey silt.

Encountered water at 11.5' while drilling

Mater Water
Date Depth Elevation
37TS TT(P~ 3577
3/19 1.0' 36.7
3/20 1.0' 36.7
3/22 0.7' 37.0
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LOG of BORING No. B.4b
DAIF 3/15/74 tu.uri utv 27.2 KVAT.nu See Plate 2
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"N^ Brown humus

Loose to medium dense yellow nedlum to
coarse sand and gravel .

Stiff to very stiff greenish gray sllty
clay, some fine sand.

Encountered water at 1.5' while drilling

Water Water
Date Depth Elevation
3/18 0.4* 26.8
3/19 0.4' 26.8
3/20 0.4' 26.8
3/22 0.)' 27.1,
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LOG of BORING No. B.44
OAT* 3/18/74 t,,.rArf mw 27.7 IOTATIOM See Plate 2
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Loose brown Mdiui to coarse sandy silt.

Medium dense orange and gray to black
sllty nedlua to coarse sand with silty
clay lenses to 7'.

Very stiff gray sllty clay with lenses
of fine sand.

Dense greenish gray fine sandy silt.

Encounured water at 2.5' while drilling

Water Water
Date Depth Elevation
W 5TF~ IT?
3/20 2.2' 25.5
3/22 1.3' 26.4
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LOG of BORING No B-47
DATE 3/18/74 <n.fACf cuv 19.4 LOCATION See Plate 2
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Flrn yellowish-brown clayey silt

Nediu« dense greenish-gray fine sandy
silt
Very stiff brown and gray sllty clay with
fine sand lenses

Stiff to hard greenish-gray clayey silt,
traces fine sand

Encountered water at 10.5* while drilling

Uater Uater
Date Depth Elevation

3/19 I.I1 18.3
3/22 0.2' lg.2
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LOG of BORING No. »-«<>
DAT! 3/15/74 tuiFAri ntv . 28.3 LOCATION See Plate 2
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JJellow brown fine sandy silt

Loose yellow and gray medium to coarse
_*and and gravel with clayey silt lenses

HediuB dense brown and gray clayey silt
with fine sand lenses and trace «1ca

Median dense green-gray clayey silt with
fine sand lenses

Encountered water at 1.5' while drilling

Uater Uater
Date Depth Elevation

3/18 0.7' 27.6
3/19 l.V 27.2
3/20 1.1' 27.2
3/22 1.0' 27.3
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LOG of BORING No. 3-49
DATI 3/18/74 iue»*cf fifw 26.1 LOCATION See Plite 2
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F1r» yellow-brown tediuM to coarse sandy
clay M<th MediuM to coarse sand lenses

Hedlun dense dark gray fine sandy silt,
traces of nlca with Mdtu* to coarse sand
lenses
Firm dark gray clayey silt, traces of
•lea

loose dark gray silty MedliM to coarse
sand

Very hard greenish gray silty clay with
fine sand lenses

Encountered water at 2.5* while drilling

Hater Water
Date Depth Elevation

3/19 0.4' 25.7
3/22 0.21 25.9
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D t t C I I P I l O N

\ Topsoll

Loose yellow to gray silty medlun to
coarse sand

Very stiff green silty clay, traces of
fine sand with sand content increasing
with depth

Very dense green and black fine sandy
silt

Encountered water at 3* while drilling
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"X Topsoll

HedliN dense gray sllty fine to coarse
sand.

Loose dark gray sandy silt.

Stiff green clayey sandy silt to sllty
clay.

Encountered water at 1.5* while drilling.
Uellpoint with riser pipe Installed at
20.0'
Impervious seal Installed at 12.0'.
Mater observation pipe set at 10.0'.

Water Depths
Date Ue]lj»lnt Pipe
10/1 11.2' 0.0'
10/2 10.9' 1.1'
10/4 10.8' 1.3'
10/8 10.9' 1.0'
10/10 10.9' 1.0'
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1/18/74 t,,«Ar« t.iw ««•«
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Fill: Loose yellowish brown sllty fine
to medium sand with root fragments..
45X wood and paper

Fill: Soft yellow brown organic clayey
silt with 15* glass and paper

Fill: Loose white sllty «ed1u*i to coarse
sand with 15X glass, octal and paper

Very stiff brown and gray clayey silt
with sand or clayey sand lenses

Nedlu*) dense brown clayey Mdluji to
coarse sand

Encountered water 9 T while drilling

Hater Water
Date Depth Elevation

3/18 2.4' 42.4
3/19 2.4' 42.4
3/22 2.4' 42.4
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LOG of BORING No. B-S3
DATE 9/30/74 uiKFACf CLCV 33.5 LOCATION See Plate 2
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— \ Topsoll
Loose brown and gray silty fine to
medium sand.

Gray interbedded fir* to stiff sllty
sand.

Stiff green clayey sandy silt.

Encountered water 9 10.2' while drilling
Well point with riser pipe set at 20.0*.
Impervious seal Installed at 12.0'.
Water observation pipe set at 10.0'.

Hater Depths
Date Uellt>oinl~ Pipe
10/7 10.3
10/10 10.5

j of PTM 36.5' ui.i~ n.r.». 9.6

5
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LOG of BORING No. B-52
DATf 9/27/74 tutFACf (Ltv 28.7 LOCATION See Plate 2
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\. ToDsoil
Medlua dense brown sllty fine to coarsesand.

Loose to MdiiM dense tan sllty gravelly
sand.

Stiff green clayey silt.

Encountered water at 5.0* while drilling.
Uellpont with riser pipe set at 20.0'.
Impervious seal Installed at 11.0'.
Water observation pipe set at 10.0'.

water Depths
Date Hellpolnt Pip*.
10/7 6.4' 5.1'
10/10 6.4' 5.2'
10/24 7.3' 5.9'
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LOG of BORING No. e-54 (Cont.)
DATf q/10/74 tUBFACI fliW 4.1.7 (or»TlrtM *»» Pl"f 2
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Encountered w<Ur «t S.O1 while dril-
ling

Hell-point with riser pipe Installed
at 30.0'

Inpervlous seal installed at 22. 01

Hater observation pipe set at 20.0'

Hater Depths

Pate Hell-point Pipe

9/30 9.8' 12.8'
10/02 8.2' 9.2'
10/03 8.3' 9.2'
10/04 8.2* 9.5'
10/07 8.2' 9.5'
10/08 8.3' 9.4'
10/09 8.2' 9.3'
10/10 8.2' 9.2'
10/24 8.8' 9.71
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LOG of BORING No. 8-54
DATf 9/M/74 w»ttcf titv 43.7 1OCATIOM See Plate 2
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~\ Topsoi 1

Loose brown MdiuM to fine sandy silt.
trace clay

Tan and gray Interbedded stiff sandy
silty clay and nedim dense gray brown
coarse to fine sand and sandy silt

Very stiff greenish gray coarse to fine
sandy clay grading Into clayey silt
to silt, trace clay
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LOG of BORING No. B-SS (cont.)
DATf 10/8-9/74 tlltFAff f l fV 78.2 lOfATinM SM Plate 2
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Very stiff brown clayey silt with thin
sand lenses

Very stiff to hard green silt, sandy
clay becoming clayey silt with depth

Encountered water • 20' while drilling

Well -point with riser pipe set at 65.0*

Impervious seal Installed at 50.0*

Water Depths
Date We11potnt~ Pipe
10/ 9 4775"'
10/10 46.9'
10/24 39.8' 16.5'
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LOG of BORING No. B-SS
DAT* 10/fl-in/74 (iiitArf f|fw 711 •> IOPATIAM See Plate 2I
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Fill -

Loose to nedtuM dense sand and
trash.

Interbedded stiff brown clay and dense
gray MdtiM to fine sand

becoming

very stiff brown clayey silt with thin
sand layers

Medium dense gray gravelly coarse to
fine sand, trace silt
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LOG of BORING No. B-56 (Con t.)
DAT! 10/7/74 tuiFACf lifv 91.1 lorATiou See Plife 2
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Very stiff to hard gray clayey silt
with thin layers of gray fine sand

Interbedded gray hard clayey silt.
nediuB dense gray gravelly coarse to
fine sand and dense green nedlua to fine
sandy silt

Encountered water at 27.5' while dril-
ling
Water at 64.5* at completion
Well-point with riser pipe set at 63.5'
Impervious seal Installed at 42.0
Water observation pipe set at 32.0'

Water Depths
Date Well -point Pipe

10/07 51.8' 32.2
10/09 51.4' 26.8'
10/10 55.1' 26.8'
10/24 50.6' 27.3'
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Fill -

Loose to MdiuB dense brown sand
and trash

Median dense Interbedded gray coarse to
fine sand, gray silt with some lamina-
tions and tan clayey coarse to fine sand

Very stiff to hard gray clayey silt
with thin layers of gray fine sand
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LOG of BORING No. B-S; (cent.)
DAT* 10/1-3/74 *u.fA« fit i/ 93.4 ior»Tio« See Plate 2
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Dense interbedded gray tilt and medium
to fine sand

Interbedded very stiff gray sllty clay
and medium dense gray coarse to fine
sand, trace silt

Dense green medium to fine sandy silt
and green silt becoming hard green sllty
clay with thin fine sand lenses

Encountered water at 17.5' while dril-
ling
Encountered second water level between
40-45'
Well point with riser pipe set at 73.5'
Impervious seal installed at 52.0'

Hater Depth
Date Wel 1 point Pipe
10/07 52.3' 34.7'
10/10 52.1' 34.5'
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LOG of BORING No. B-57
DATf 10/1-3/74 tniFAri (icw 93.4 (orATirtkf 5*R plate ?
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Fill -

Brown sand and trash

Medium dense to dense tan and gray coars
to fine sand, trace silt, grading into

silt laminated with sandy silt

Dense Interbedded gray silt and medium
to fine sand
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LOG of BORING No. B-SS (Cont.)
DAT! 10/7-8/74 (UMAcr tirv 95.4 LOCATION See Plate 2
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Very stiff to hard gray clayey stlt
laminated with brown fine sand, stlt
and coarse to fine sand

Hard green clayey stlt, trace medium
to fine sand

•

Encountered water at 27.5' while dril-
ling
Well-point with riser pipe Installed at
70.0'
Impervious seal Installed at 52.0'
Water observation pipe set at 46.5*

Water Depths
Date wellpoint Pipe
10/ 9 52.8'
10/10 25.3'
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NOTE: Offset boring drilled to 70.0' for water level observations

LOG of BORING No. B-SS
DAtf 10/7-8/74 tuMAei fitw 95.4 lorAriow See Plate 2|
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Fill -
Brown sand and trash

Loose to medium dense tan and gray
coarse to fine gravelly coarse to fine
sand, trace silt

Very stiff to hard gray clayey silt
laminated with brown fine sand, stlt,
and coarse to fine sand
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LABORATORY ANALYSIS

Laboratory tests were performed on representative samples of the

subsurface materials to investigate the index and classification properties

and the stratigraphical continuity of these materials. The results of these
tests were used, together with the Standard Penetration Resistance and other

field data, to aid in the analysis of the subsurface conditions.

Index and classification tests included determination of the natural

moisture content of representative samples and the liquid and plastic limits

of samples of fine grain soils. The organic content of refuse fill materials

was determined by burning the oven dried samples in a crucible and then computed

as a percentage of the overdried sample weight. The results of these index

and classification tests are shown on the Summary of Laboratory Test Results,

pages B-2 through B-13 and on th6 boring logs adjacent to the samples tested.

Mechanical analyses were performed to determine the grain size dis-

tribution of selected predominantly granular soil samples. The results of these

tests are presented as grain size distribution curves on pages B-14 through B-20.

WOODWARD-GARDNER & ASSOCIATES, INC.
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SUMMARY OF LABORATORY TEST RESULTS

IOIING
and

SAMPLE Mo.

B-2
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6

S- 7

S- 8
B-4
S- 1

S- 2

S- 3

S- 4

DEPTH •»..!

2.0- 3.5

5.0- 6.5

8.0- 9.5

10.0-11.5

15.0-16.5

20.0-21.5

25.0-26.5

30.0-31.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

10.5-12.0

CLASSIF ICATION (1)

30.69

23.14

11.74

16.54

7.9

16 2

NATUIAL
WAT It

CONTfNT
(%)

37.9

69.6

105.8

115.2

107.6

32.5

100.0

88.2

46.3

18.1

33.9

53 2

ATTEIMIC LIMITS

LIQUID
LIMIT

PLASTIC
LIMIT

UNCON.COMPIES.V

STRESS
(III)

STKAIN
(%)

UNIT
DIY WOT.

(pel)

SPfCirK

OtAVITT

OiAIN
SIZE

IW
>
IM
^
|

5
î
0

o
m^

S
T R I A X I A t

U.U. CIU
C E L L

PRESSURE
(P>i)

• ACK
PRESSURE

(pii)

* $•• Ten Curv*>

(1) Organic Content 00Iro
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SUMMARY OF LABORATORY TEST RESULTS

•ORING
end

SAMPLE No.

B-4
-S- 5

S- 6

S- 7

S- 8
B-6
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6

S- 7

S- 8

S- 9

S-10

S-ll

DEPTH •(••(

15.0-16.5

20.0-21.5

25.0-26.5

30.0-31.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

10.5-12.0

15.0-16.5

20.0-21.5

25.0-26.5

30.0-31.5

35.0-36.5

40.0-41.5

45.0-46.5

CLASSIFICATION

-

(1)

14.4

6.0

17.16

7.2

4.6

NATURAL
WATER

CONTENT
(•/o)

49.3

20.3

16-7

20.3

20.2

48.4

57.9

69.2

56.2

95.2

32.2

82.5

22.8

28.5

28.9

ATTERKRG LIMITS

LIQUID
LIMIT

PLASTIC
LIMIT

UNCON.COMPRES.V

S T R E S S
( I f f )

STRAIN

UNIT
DRVWGT

(pel)

SPECIFIC

GRAVITY

GRAIN
SIZE

tu
UJ

M |

K
I

O
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2
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T R I A X l A l

U.U

....

CIU
CELL

PRESSURE
(pii)

• ACK
PRESSURE

(pii)

* S..WY«

— >

DO
1

(1) Organic Content
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SUMMARY OF LABORATORY TEST RESULTS

IOIING

SAMPLE N«

B-9
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6

S- 7

S- 8

S- 9

S-10

DEPTH -I..I

2.0- 3.5

5.0- 6.5

8.0- 9.5

10.5-12.0

15.0-16.5

20.0-21.5

25.0-26.5

30.0-31.5

35.0-36.5

40.0-41.5

CLASSIF ICATION

* S«« T»n Cy \

(1)

49.87

28. 2<

13.19

NATURAL
WATER

CONTENT

10JL2.

187.0

45.8

101.3

134.3

149.9

48.5

50.9

41.6

30.9

ATTERIERG LIMITS

LIQUID
LIMIT

PLASTIC
LIMIT

UNCON COMPIES.S

STRESS STRAIN

UNIT
DRY WOT.

(pel)

SPECIFIC

GRAVITY

GRAIN
SIZE

mi

M
S
X

i

O | C
O

N
S

O
IID T R I A X I A l

u.u. CIU
C E L L

PRESSURE
• ACK

PRESSURE
(pti)

CD
CD

O
O
o

eni

(1) Orqanlc Content



WGA - IP-11

r~ "*. '—r
tot N. 73 P 77

CD
o
o

SUMMARY OF LABORATORY TEST RESULTS

IORINC
and

SAMP No.

B-13
S-12

S-13

S-14

S-15
B-15
S- 5

S- 6

S- 7

S- 8

S- 9

S-10
B-17
S-12

S-13

S-14
B-18
S-12

S-13

DEPTH -!•••

49.0-51.5

54.0-55.5

59.0-61.5

64.0-65.5

14.0-15.5

19.0-21.5

24.0-25.5

29.0-30.5

34.0-35.5

39.0-40.5

49.0-50.5

54.0-55.5

59.0-60.5

49.0-50.5

54. 0-55. E

CLASSIF ICATION

SW - SM

MH

MH

MH

SPECIAl

TESTS

NATUlAl
WAT El

CONTENT
<°/o)

22.7

26.8

37.3

36.0

110.4

166.0

23.5

36.1

40.6

36.7

43.3

46.6

18.6

27.6

25.6

ATTEIItIC LIMITS

1 IQUID
LIMIT

64

PLASTIC
LIMIT

47

UNCON COMPIIS.V

iTIESS
(Hi)

STRAIN
(%)

UNIT
OIV WOT

(pel)

SPECIFIC

OiAVITY

ORAIN
S I Z E
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SUMMARY OF LABORATORY TEST RESULTS

IORING
and

SAMPLE No.

S-14
B-19
S- 5

S- 6

S- 7

S- 8
B-20
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6
B-22
S- 5

S- 6

S- 9

S- 8

DEPTH •!•••

59.0-60.5

14.0-15.5

19.0-20.5

24.0-25.5

29.0-30.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

14.0-15.5

19.0-20.5

14.0-15.5

19.0-20.5

24.0-25.5

29.0-30.5

CLASSIF ICATION

SM

SM - MH

MH

MH

ML

MH

ML

SPECIAL

TESTS

NATURAL
WATER

CONTENT

18.9

14.5

44.0

41.4

37.2

23.3

29.5

32.6

37.6

32.3

36.7

42.1

27.1

19.8

17.7

ATTERKRG LIMITS

LIQUID
LIMIT

61

56

74

33

95

NP

PLASTIC
LIMIT

32

48

54

29

62

30

UNCON.COMPRES.V

STRESS
(til)

STRAIN

UNIT
DRY WOT

(pel)

SPECIPIC

GRAVITY

GRAIN
SIZE

tu
tw
M

*

*

*

|

£
O

O C
O

N
S

O
U

O T R I A X l A l

U.U. CIU
CEIL

PRESSURE
• ACK

PRESSURE
(pii)

* S..T..,C« ) v Y

o
o

CD
I
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SUMMARY OF LABORATORY TEST RESULTS

BOKlNC
and

SAMPLE No.

B-23
S- 8

S- 9

S-10

S-ll
B-24
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6
B-2b
S- 8

S- 9

S-10

S-ll
B-27
S- 1

DEPTH (..1

29.0-30.5

34.0-35.5

39.0-40.5

44.0-45.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

14.0-15.5

19.0-20.5

29.0-30.5

34.0-35.5

39.0-40.5

44.0-45.5

2.0- 3.5

CLASSIFICATION

SM - ML

ML

SPECIAl

TESTS

NATURAL
WATER

CONTENT
<°'o)

58,1

27,4

32.6

37.0

22.5

29.8

30.6

27.2

34.5

35.0

40.5

26.6

19.8

12.8

31.5

ATTEKIEKG LIMITS

LIQUID
LIMIT

PLASTIC
LIMIT

UNCON COMPIES.S

STKESS
(lif)

STKAIN
(•/.)

UNIT
DRY WOT

(pel)

SPECIFIC

GRAVITY

GRAIN
SIZE

w
>
HI

I/I

*

*

•f

c
5
•̂.o C

O
N

SO
LI

D
.

T R I A X I A l

U.U. CIU
CEll

PRESSURE
(pti)

IACK
PRESSURE

(pti)

* S«» T«i» Cuf» \ \ \

o
o

CO
I
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SUMMARY OF LABORATORY TEST RESULTS

BOIINC
and

SAMPLE No.

S- 2

S- 3

S- 4

S- 5

S- 6
B-28
S- 3

S- 4
B-30
S- 1

S- 2

S- 3

S- 4
B-31
S- 6

S- 7

S- 8

S- 9

DEPTH •(••!

5.0- 6.5

8.0- 9.5

11.0-12.5

14.0-15.5

19.0-20.5

8.0- 9.5

11.0-12.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

19.0-20.5

24.0-25.5

29.0-30.5

34.0-35.5

CLASSIFICATION

MH

SPECIAL

TESTS

NATURAL
WATER

CONTENT

40.3

31.9

33.4

24.7

38.3

40.7

35.6

47.0

22.2

19.1

24.1

26.0

27.8

32.7

24.2

ATTERIERC LIMITS

LIQUID
LIMIT

89

PLASTIC
LIMIT

50

UNCON.COMPRES.V

STRESS
(ttf)

STRAIN

UNIT
DRV WOT

(pel)

SPECIFIC

GRAVITY

•

ORAIN
SIZE

>
HI |

fei
0

o

2
ou

TRIAI IA l

U.U. ClU
CELL

PRESSURE
IACK

PRESSURE
(pii)

* S»« Tctt Cvrv \ . .
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o
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SUMMARY OF LABORATORY TEST RESULTS

IORING
and

SAMPLE No.

B-32
S- 3

S- 4

S- 5
B-33
B- 7

B- 8
B-36
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6

S- 7

S- 8

S- 9

S-10

DEPTH •!••!

8.0- 9.5

11.0-12.5

14.0-15.5

24.0-25.5

30.0-31.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.!

14.0-15.5

19.0-20.5

24.0-25.5

29.0-30.5

34.0-35.5

39.0-40.5

C L A S S I F I C A T I O N

SP - SM

SP - SM

SPECIAL

TESTS

NATURAL
WATER

CONTENT

37.6

33.2

32.8

16.5

14.1

10.8

17.1

15.5

26.2

27,2

25.2

23.0

39.0

19.7

24.4

ATTERIERG LIMITS

LIQUID
LIMIT

PLASTIC
LIMIT

UNCON COMPRES.V

STRESS STRAIN

UNIT
DRV WOT

(pel)

SPECIFIC

GRAVITY

GRAIN
S I Z E

MJ
HJ
M ,

*

*

.

1

ici
o

a

S
T R l A X I A l

U.U CIU
C E L L

PRESSURE
(Pli)

RACK
PRESSURE

(pti)

* S»» 1«ilCuf»»- .
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SUMMARY OF LABORATORY TEST RESULTS

BOtlNG
OAd

SAMPLE No

B-41
S- 1

S- 2

S- 3

S- 4

S- 5
B-42
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6
B-43
S- 1

S- 2

S- 3

S- 4

DEPTH -I..I

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

15.0-16.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

14.0-15.5

19.0-20.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

C L A S S I F I C A T I O N

CL

ML

SM

SM

SPECIAL

TESTS .

NATURAL
WATER

CONTENT
(%)

-22JL

5.2

36.6

39.3

19.7

30.4

51.0

40.8

22.3

16.6

18.1

28.7

28.3

22.6

22.3

ATTERMIC LIMITS

LIQUID
LIMIT

39

34

PLASTIC
LIMIT

16

28

UNCON.COMPRES.V

STRESS
(III)

STRAIN
(%)

UNIT
DRY WGt

(pel)

SPECIFIC

GRAVITY

GRAIN
S I Z E

Ul>
IM

«t

*

*

|

vt
O

»̂.
O

o
Out

§

T I I A X I A t

U.U CIU
Cfll

PRESSURE
<P«i)

* $•• Ttll Curv«i \
( \
7 )

IACK
PRESSURE

(P>i>
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1
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o
o
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CD

SUMMARY OF LABORATORY TEST RESULTS

SORING
ond

SAMPLE No.

B-43

S- 5

S- 6
B-44
S- 1

S- 2

S- 3

S- 4
B-45
S- 1

S- 2

S- 3

S- 4
B-46
S- 1

S- 2

S- 3

S- 4

S- 5

DEPTH If.l

14.0-15.5

19.0-20.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

15.0-16.5

CLASSIFICATION

MH

SM

SP

-

MH

MH

SM - MH

SPECIAL

TESTS

NATURAL
WATER

CONTENT

32.0

34.1

11.7

19.3

15.7

35.5

18.9

19.8

38.7

38.8

19.1

42.4

42.2

40.4

34.3

ATTERURC LIMITS

LIQUID
LIMIT

80

83

69

PLASTIC
LIMIT

49

53

49

UNCON.COMPRES.S.

STRESS STRAIN

UNIT
DRY WGT.

(pel)

SPECIFIC

GRAVITY

GRAIN
S I Z E

IM

HI

*

*

*

*

*

1 i&.o C
O

N
 S

O
LI

D
.

T R I A X I A l

U.U. CIU
CELL

PRESSURE
(pii)

• ACK
PRESSURE

(pii)

•It ur>- v .
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o
o
o
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SUMMARY OF LABORATORY TEST RESULTS

IOKING
and

SAMPLE No

6-46
S- 6
B-47
S- 1

S- 2

S- 3
B-48
S- 1

S- 2

S- 3

S- 4
B-49
S- 1

S- 2

S- 3

S- 4

S- 5

S- 6
B-50
S- 5

DEPTH •«••!

20.0-21.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

2.0- 3.5

3.0- 6.5

8.0- 9.5

11.0-12.5

2.0- 3.5

5.0- 6.5

8.0- 9.5

11.0-12.5

14.0-15.5

19.0-20.5

14.0-15.5

CLASSIFICATION

MH

SM - MH

MH

MH

ML - MH

SM

MH

MH

SPECIAL

TESTS

NATURAL
WATER

CONTENT

29.2

58.8

29.5

34.2

14.2

19.4

48.7

44.1

24.2

29.0

44.3

18.5

38.4

40.2

44.1

ATTERRERC LIMITS

LIQUID
LIMIT

90

56

47

80

105

PLASTIC
LIMIT

51

34

27

40

59

UNCON COMPRES.S.

S T R E S S
(III)

STRAIN

UNIT
DRY WOT

(pel)

SPECIFIC

GRAVITY

GRAIN
S I Z E

M4

lu
M

*

*

*

*

*

|

Si
o

o
OtftIu

T R I A X I A L

U.U CIU
C E L L

PRESSURE
(P'i)

IACK
PRESSURE

(pti)

* S«» UnCv \

) J

o
o

CO
I
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SUMMARY OF LABORATORY TEST RESULTS

1ORING
and

SAMPLE No.

B-50
S- 6

S- 7

S- 8

B-31
S-10

DEPTH -Itil

19.0-20.5

24.0-25.5

29.0-30.5

39.0-40.5

CLASSIFICATION

SM

SM

SPECIAL

TESTS

NATURAL

WATER
CONTENT

21.2

21.6

17.7

26 0

ATTERIERC LIMITS

LIQUID
LIMIT

84

PLASTIC
LIMIT

39

UNCON COMPRIS.V

STRESS
(Ml)

STRAIN

UNIT
DRY WOT

(pel)

SPECIFIC

GRAVITY

GRAIN
SIZE

Ml

M

*

*

m
O
I

o

O [CO
N S

OL
ID

.

T R I A X I A L

U.U. CIU
CELL

PRESSURE
(pii)

• ACK
PRESSURE

(p. it

* S«« Ten Cur \

CO

o
o
o
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B-14

MECHANICAL ANALYSIS
COBBLES

u

K
tal
Z

t-
Xu

Ul
0.

BORING

e-15
B-23

j_
^

TO-

40 "

SO"

20 ..

10 -

IOO

SAMPl

S-7
S-9

l GRAVEL
COANSE FINE

SAND
COARSE MEDIUM | FINE SILT OR CLAY

tV H1 V 4 i°'S' ST*NO*RO SIEVE SIZE N0- (*"'" "<L eL*iliri"ri0" m™
"*• ; .

£ DEPTH

34'-35'61

COBBLES

PE
RC

EN
T 

FIN
ER

 B
Y 

WE
IGH

T

BORING

B-26

TO •

mr*

30 •

zu

IOO

SAMPL
S-9

10

SYMBC
o

•

5 ^
^ V

V,
\

>

V
\. 1

« (

\-
>

» a

'
'
*

V

k

*̂,

^

•**.

\
ON

^\^
\

\
y \

.
TXw

• .

{

IO O.I OOI OOOI
GRAIN SIZE IN MILLIMETERS

K CLASSIFICATION M

Gray fine gravelly coarse to fine sand
with trace of silt

Light gray silty medium - fine sand

C LL PL

GRAVEL
COANSE FINE

M' K \<

SAND
COAMSE MEDIUM | FINE

t

1

1

1
1
i

1

1

c=
Ii

•M^

"-̂

SILT OR CLAY

I.S. STANDARD SIEVE SIZE NO. """" i0tL «"••"'""•» "»"'
? 4/> . ZOO
,_
^̂ ^

s 1
%^_

.... s
<

\ ^
V^
• v^_^

1

1

t

!
,

IO IO Ol OO4
GRAIN SIZE IN MILLIMETERS

E DEPTH SYMBOI
•

CLASSIFICATION M

Gray silty coarse to fine sand

—

•

oocx

: LL PL
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B-15

MECHANICAL ANALYSIS
COBBLES

i
lit

A

oeyj

t-
X
3c
wa.

__Q

^

70"

so -

*̂

ZO -

10 -

GRAVEL SAND
COARSE FINE COARSE MEDIUM FINE SILT OR CLAY

.. u. *f .,. U.S. STANDARD SIEVE SIZE NO. ""'"" totl «"•»•"«««•• •<"'»"
. '4 . *f ?i * IO 4O 200•~ii ii, i

: i
|

.1 :
1 ;

n
,j
II
( j
II
r

1

II 1
i; ijri]

"V^
!:» M •« K= -«w.

*«Q^

• >

^ *̂-"> . ,

t

H- .—
a. _
1"
1
il
j _i
j
i
j
i
j
i
j
i

KX) 10 IO O.I OOl OOOI
GRAIN SIZE IN MILLIMETERS

BORING

B-17

B-17

SAMPl

S-12

S-14

JE DEPTH SYMB<

! 49. 0-50. i •

59.0-60.! o

X CLASSIFICATION M

Dark gray mica
sandy silty cl

c,e_c
ay

>us medium to finp d?

Dark gray micaceous fine sandy silty Iff
clay.

C LL
1

fi

PL

COBBLES

PE
RC

EN
T 

FI
NE

R
 

BY
 

W
EI

GH
T

BORING

B-19

B-19

70 • •

_^

3D • •

m • •
0 ,.
IOO

SAMPL
S-5

S-6

GRAVEL SAND
COARSE FINE COARSE MEDIUM FINE SILT OR CLAY

i-,' w w u *• STANDARD SIEVE SIZE NO. u""lte ""
l»l »• *% 4 15 4X> ZOO

.-X
[\<\ \fi :

I
] :

;] 1
| .

M

J :
• I :
-,
•
'< l
,i ,
i i

i; i

'5>v.
>v 'i

( ^-1-SST
1 IT1 1

\i

V

V

1

*.

^ rt
^v^

' .

"̂̂ ^ ,

i
,
i
i

1
i i

't--»I

(---

f"l|

i!
IO IO O.I °°*GRAIN SIZE IN MILLIMETERS

E DEPTH SYMBCJ

14. 0-15. E •

19.0-20.5 o

L CLASSIF ICATION M<

Gray siltv clayey medium to finp sand 14

Gray micaceous medium rn finp «:anHy 44
siltv clav/clayey silt.

CLllU'tClTIO* tYtr»

OOOI

: LL
R 61

•0 56

PL

32

4fl
-.-
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B-16

MECHANICAL ANALYSIS
COBBLES

i
w

c
tel
Z
£

zuuittita.

BORING

B-19

COBB

PE
RC

EN
T 

FI
N

ER
 

BY
 

W
EI

G
HT

BOWING

5-33

B-33

OQ

__

T O • •

SO ' •

40 •

20 •

10 -

SAMPU

S-8

GRAVEL
COARSE FINE

SAND
COARSE MEDIUM FINE SILT OR CLAY

— 1

, . V. ... U.S. STANDARD SIEVE SIZE NO. """'" •"«• «"»»•"""«• »»»'«"
|V| . *T 9 4 10 4O .WO

E DEPTH

29.0-30.5

LES

^^

TO ••

_ _

c\J

10 •-

100

SAMPU

S-7

S-8

1
[
I
1
1
1"i

1

!

'

1

1

1
i
1

D •O« =^:; ,. _ _

1

I ^

IO IO Ol OO
GRAIN SIZE IN MILLIMETERS

SYMBC
O

H CLASSIFICATION M

Gray micaceous fine sandy siltv clay. 37

OOOI

C LL

.2
PL

GRAVEL
COARSE FINE

SAND
COARSE MEDIUM FINE SILT OR CLAY

u. w. ... U.S. STANDARD SIEVE SIZE NO. """" l^ <"»"'»<"• "•"'
' iM M *» 4 10 40 ZOO

DEPTH

>4.0-25.5

30.0-31.5

1

1
1
1

1
1
1
i

i
1

1

1
r
i

~ .̂
V.

^ «
ili 1\ N

tu

'
^̂

1\s
•̂
"̂ J>>^ T

~^~- • " i

'
:

(O IO Ol Ott
GRAIN SIZE IN MILLIMETERS

SYMBOl

0

•

CLASSIFICATION M

Gray medium to fine sand, trace of 16
silt.
Tan medium to fine sand, trace of 14
silt.
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t

OOOI

: LL
.5

.1

PL '
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MECHANICAL ANALYSIS
COBBLES

K»pp

JQ

5 "::
Ul _» *)••
5 60 -

K

Z *
U.

K «"

O *ee
!f »o

10 -

0 .
IOO^

BORING SAMPU

B-43 S-l

B-43 S-3

GRAVEL
COARSE FINE

SAND
COARSE MEDIUM FINE

• itf *r H' 4 i'

•

10

DEPTH SYMBC

2.0-3.5 o

8.0-9.5 •

J.S. STAI

» '

SILT OR CLAY -

WARD SIEVE SIZE NO. """'" ••"• «""'""'«• mu.
40 . . 200

^
^

- s^ .

* ^

,\
\ ^

A
nVA! v

XK
^Vv (

1

IO 01 OOI
GRAIN SIZE IN MILLIMETERS

X CLASSIFICATION M

Green tan silty clayey medium to fine 28
sand.
Green tan silty clayey medium to fine 22
sand.

coot

C LL

•7
.6

PL

COBBLES •

•

K ff. Ls 3
» 70 -L

£ 60 .-r

g so.- i -
Z L

"• 40. -r
z r
jg ""'
o! 2 T . . L

IO • •

IOO

BORING SAMPLE

B-46 S-3

B-46 S-4

B-46 S-5

GRAVEL
COARSE FINE

I* »< *

IO

DEPTH SYM80

8.0-9.5 o

11. 0-12. E. •

15. 0-16. S o

SAND
COARSE MEDIUM FINE

4 1

1

1

1
1

I

1
1

~

I.S. STA
I—— A

SILT OR CLAY

^OARD SIEVE SIZE NO. «*"<" »«"
4X) . 200

^ 1]
3?
Is
1

__...-!

*••

^
'

t̂ .̂
^

Sn.X,

"**>>,
*̂u- >:

N
' » j

>< '
^n

%

i

1

t

i
GRAIN SIZE IN MILLIMETERS

L CLASSIFICATION Ml

Gray micaceous medium to fine sandy 42
silty clay.
Dark gray micaceous medium to fine - 40
sandy silty clay.

Green tan silty clayey medium to fine 34
sand.

. Cc»ll''IC*TIO» 1TSTCI

^_g>
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: LL
.2 83

.4

.3 69

PL
53

49
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MECHANICAL ANALYSIS
COBBLES

i*>
K
IU

K
X
IIIo
III

90 •

•0 ..

W B

«O •

30 •

10 -

GRAVEL
COARSE FINE

SAN 0
COARSE MEDIUM | FINE SILT OR CLAY

... u. ... US. STANDARD SIEVE SIZE NO. u""'to *•"• «"•»'"""<>« •"•'«••4 . H . 9 * 10 «o zoo

'"I

:::
•--\

II:

-

^ i
V

(V 1
>y 1

^V ' 1
\ »1C
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^
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^
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V-;
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i ~H

i

I 1

j
1 j
1
i

1
1

IOO IO 10 O.I OOI OOOl
GRAIN SIZE IN MILLIMETERS

BORING

B-44

B-45

COBB

S

§

I

BORING

B-48

SAMPU
S-l

S-l

E DEPTH SYMB(

2' -3 '6" o

2'-3'6" •

X CLASSIFICATION M

Tan siltv coarse to fine sand

Light brown medium to fine sand trace
of silt

C LL PL

LES

TO •

mf*

y
T

T
Tr20 r

0 .L
IOO

SAMPLE

S-l

GRAVEL
COARSE FINE

• .M* U* WII ^* 'W

S A N O
COARSE MEDIUM FINE SILT OR CLAY

U.S. STANDARD SIEVE SIZE NO. """" <0<t «•"•'"""•• •"""
4 10 40 . 200
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MECHANICAL ANALYSIS
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GUIDE SPECIFICATIONS '
FOR

ON-GRADE COMPACTION

1. EQUIPMENT

The designated subgrade area shall be rolled with a heavy-duty pneumatic tire

roller as directed by the Engineer. Approved pneumatic tire equipment for rolling shall

be of such capacity that the load may be varied from no more than 15 to not less than 50

tons. This load shall be transmitted through axles acting in a line perpendicular to the

centerline of the roller to permit oscillating action. The total axle load shall be trans-

mitted to the ground on not more than four pneumatic tires. Rollers which permit the

individual oscillation of each tire under a proportionally maintained load will also be

acceptable. Tire inflation pressure shall be adjusted so as to permit roller operations

with tire pressures as low as 50 pounds and as high as 120 pounds per square inch.

2. OPTIONAL EQUIPMENT

Under applicable soil conditions, the use of heavy-duty vibratory rollers will

be permitted subsequent to the written approval of the Engineer. Such equipment shall

consist of a vibratory smooth wheel compactor with a fully ballasted static weight of not

less than 140 pounds per inch of roller width.

3. COMPACTION

The rolling shall cover the entire subgrade area as delineated by the pertinent

Plans and Specifications. Initial compaction shall be accomplished with an axle load

as directed by the Engineer. When stability is achieved under the first stage rolling,



88HOOO

-2 -

the axle load shall then be increased in stages, if necessary, to a total load of not less

than 50 tons. Final rolling shall be done with the maximum axle load. This rolling

shall be continued until the degree of foundation stability, as required by the Engineer,

has been obtained. In rolling, one pass shall be taken to represent two trips of the

roller, each trip off-set from the other by the width of one tire to obtain complete area

coverage.

As the rolling progresses, the irregularities between tire marks shall be leveled

off to facilitate compaction and to permit complete area coverage by the tire. All

local depressions which interfere with the rolling operations shall be leveled as directed

by the Engineer. When the subgrade condition is satisfactory for normal rolling, the

speed of the roller shall not be less than 2-1/2 miles per hour.

4. PAYMENT

The quantity to be paid for under this item shall be the number of hours of

rolling performed by the special rolling equipment. No payment will be made for idle

equipment due to repairs, bad weather, wet subgrade, or for any other reason. The

time of rolling shall be recorded by the Contractor. This time shall be checked daily

by the Engineer. The unit price bid for this item shall include the cost of furnishing

all labor, materials, fuel, equipment and repairs necessary to complete the work'.



A P P E N D I X

D

OGO'j89



GUIDE SPECIFICATIONS FOR LOAD BEARING FILL

The guide specifications outlined herein are suggested for use in contracts which

involve placement of load bearing fill. It is intended that they be incorporated into

the General Contract and that appropriate sections be used in subcontracts for Earth-

works, Foundations, Site Utilities, or any other subcontract which involves the use of

fill for support of settlement sensitive facilities.

1. GENERAL

1 .01 Scope: This contract involves the construction of controlled earth fills to

support structural elements (building floors, interior footings, exterior footings, etc.),

utilities, roadways or any facility which the instability thereof would impair the

intended usage. The specifications which follow are intended to insure that all such

fill supported facilities as delineated by the plans and specifications will be stable and

free of objectionable settlements.

1 .02 Exception: Adherence to these specifications is mandatory. No deviation

will be permitted except with the written approval of the Engineer.

2. THE ENGINEER

2.01 Definition; The Owner's representative for control of subgrade preparation

and placement of all load bearing fill will be henceforth known as the Engineer. The

Owner will designate in writing to the Contractor the person or organization that is to

serve as the Engineer.

2.02 Duties; The Engineer will approve or disapprove fill materials, make

appropriate tests, pass or reject compacted fill, and designate for removal any unsuit-

able materials which may remain at the bottom of the excavated area after the limits

for the excavation designated in the plans have been reached. OGO*J»^ 0
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2.03 Complionce: The Contractor Is to comply with the instructions of the

Engineer concerning the work described above and shall cooperate with the Engineer

in his performance of his duties.

3. SUBGRADE PREPARATION

3.01 Stripping: All portions of the area to be filled shall be stripped of

vegetation, roots, organic soil, peat, trash, or other materials designated by the

Engineer as deleterious. Stripped material shall be hauled away and wasted or

stockpiled on the site for use in final grading and landscaping, as directed by the

Engineer.

3.02 Excavation Below Subgrade: The Contractor shall remove and replace with

compacted fill any subgrade material which is designated by the Engineer as unsuitable.

Compaction of the fill placed in such areas will conform to the requirements for fill

Placement and Compaction in Section 5 below.

3.03 Transition Areas: Cut and at-grade sections adjacent to the fill and carrying

loads similar to those carried by the fill shall be scarified to a depth of six inches and

shall be compacted to a degree equal to that of the overlying fill.

4. TYPE OF FILL

4.01 Material: The fill shall consist of materials conforming in quality and

gradation to the following criteria (a) No organic inclusions, frozen materials,

ice, snow, or any material which by decay or other means might cause settlement shall

be placed or allowed to remain in the compacted fill area.

(a) In accordance with the accompanying recommended design criteria.
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^^ 4.02 Sampling: Prior to stockpiling or placing any imported fill materials on the

job site, the Contractor will submit to the Engineer for his approval approximately one

hundred pound samples representative of the fill at the proposed borrow source . The

Contractor shall also prove, to the satisfaction of the Engineer, the availability of the

required fill quantities at any proposed borrow source.

5. PLACEMENT AND COMPACTION

5.01 Pre-lnspection: Before fill operations are started, the Engineer will inspect

the subgrade and will direct the Contractor to remove any remaining undesirable sub-

grade materials. Ice, snow, and frozen subsoils shall be stripped prior to the fill

operations.

5.02 Compaction Equipment: Prior to the initiation of work, the Contractor shall

""" submit to the Engineer, for his approval, a list of the proposed compaction equipment

including the manufacturer's specifications for each proposed compactor. Generally,

steel wheel or pneumatic tire rollers with either a static and/or vibratory loading are

desirable for the compaction of predominantly granular soils. The use of "sheeps foot"

or tamping rollers should be limited to the compaction of fine grained plastic soils.

5.03 Fill Lifts: All load bearing fill shall be placed in approximately horizontal

*•-• lifts not exceeding eight inches in loose thickness. So far as practical, each layer of

I material shall extend the entire length and width of the area being filled. Before com-

paction is started, the material shall be leveled by means of bulldozers, blade graders,

or other equipment approved by the Engineer. The use of dragline excavators or similar

equipment which excavate and deposit material in large unit masses will not be per-

, ^"^ mitted, unless all materials excavated in this manner are spread in the manner and to

the thickness specified herein.

jj GGOJ92
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5.04 Moisture Content: The moisture content of the fill shall be reduced or

increased by uniform sprinkling, as necessary, to achieve the specified degree of

compaction. Fill shall not be placed in water, except as specified by the Engineer.

5.05 Disking and Scorifying: Each layer of fill shall be disked sufficiently to

break down oversized clods, to thoroughly mix non-uniform materials, to secure a

relatively uniform moisture content, and to insure uniform density and proper com-

paction. Disking may be omitted if the fill consists of predominantly granular materials.

5.06 Suifoce Drainage; The fill surface slope shall be maintained to facilitate

surface run-off away from the load bearing fill and to prevent ponding of surface water.

During periods of anticipated inclement weather, the surface of the fill shall be graded

and sealed as directed by the Engineer to preclude percolation of surface water. If

ponding of surface water does occur, it shall be removed by pumping, ditching, or as

otherwise directed by the Engineer.

5.07 Compaction; The method of compaction shall be such as to secure a density

of not less than (a) per cent of the maximum Modified Density as defined by ASTM

Designation D1557- 70. The Engineer shall be the sole judge as to when the density

required herein has been obtained.

5.08 Testing; Density checks will be made by, or under the direction of, the

Engineer to determine the adequacy of compaction. The location and frequency of

such field tests shall be made at the Engineer's discretion, except that there shall be

not less than one such test for each 40,000 square feet on alternate lifts.

5.09 Unsatisfactory Compaction: The Contractor will be directed by the Engineer

to correct, at his own expense, any areas of unsatisfactory compaction by removal and

(a) In accordance with the accompanying recommended design criteria.

GGO-J93
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^_^ replacement or by scarifying, aerating, or sprinkling (as needed), and recompaction

I in-place prior to placement of a new lift.

r 5.10 Backfill in Limited Areas; Backfilling shall consist of placing and compacting

the necessary fill within the space excavated for footings, walls, utility trenches, and

I other limited areas where large compaction equipment cannot work. Fill in such areas

j.H must be spread in thin lifts, not exceeding eight inches in loose thickness, and shall be

compacted with small hand manipulated machines such as pneumatic tampers, vibratory

I compactors, etc. Because of the difficulty in obtaining the specified densities under

l these conditions, it is desirable to use granular or lean concrete backfill in these areas.

Backfill materials shall meet all the requirements specified in Paragraph 4.01 for regular

L fills.

I ^ 6. PROTECTION OF WALLS AND PIERS

| 6.01 Backfill: In placing backfill, the material shall be placed simultaneously,

insofar as possible, to approximately the same elevation on both sides of a wall, pier,

L or column. If conditions require placing backfill appreciably higher on one side of a

| wall, pier, or column than on the opposite side, the unbalanced fill shall not be placed

until test specimens show that the concrete has attained a modulus of rupture of at least

L 650 psi, but in no case until at least seven days have elapsed after the placing of the

I concrete, unless authorized by the Architect.

No fill shall be placed or compacted over or against concrete footings, columns,

I— or walls until the concrete has set sufficiently to withstand the weight and pressure of

I the fill and the vibration or impact forces transmitted from the compacting equipment.

^"^ 6.02 gracing; Temporary bracing of a wall, pier, or column to withstand

*~ unbalanced lateral fill pressures shall be permitted only upon the written approval of

I fhe Architect, subsequent to review of the proposed bracing scheme . 000^94
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r TECHNICAL SPECIFICATIONS

FOR
I REFUSE FILL CONSTRUCTION

r The technical specifications outlined herein are suggested for

contracts that involve the disruption of an existing refuse dump. It is

intended that they be incorporated into the general contracts and that appro-

priate sections be used in subcontracts for Earthworks, Foundations, Site

L Utilities or other subcontracts that involve excavation into or placement of

refuse materials.

1. GENERAL

i.
L

1.01 Scope
I —I This contract involves the excavation of refuse materials from

| designated areas and the placement of these refuse materials into other desig-

nated areas so as to achieve the design lines and grades of the proposed site

I development. Also, included within these specifications are any other exca-

vations or grading activities involving existing or recently placed refuse

L materials. The specifications which follow are intended to insure that all

j such site development work involving refuse materials will be performed in a

manner that will preclude health or safety hazards, minimize environmental

I disruption during such activities, and produce a completed subgrade suitable

for the support of parking facilities.

L 1.02 Exception

j Adherence to these specifications is mandatory. No deviation

>^ will be permitted except with the written approval of the Engineer.

L
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2. THE ENGINEER

2.01 Definition

The Owner's representative for control of the subgrade pre-

| paration, excavation and placement of all refuse materials will henceforth

j- be known as the Engineer. The Owner will designate in writing to the Con-

tractor the person or organization that is to serve as the Engineer.

I 2.02 Duties

The Engineer will approve or disapprove construction procedures,

[ make appropriate tests, pass or reject compacted fill and designate any areas

* of the site requiring further treatment in accordance with these specifications

*•- 2.03 Compliance

j The Contractor is to comply with the instructions of the Engin-

eer concerning the work described above and should cooperate with the Engineer

[ in the performance of his duties.

' 3. HEALTH AND SAFETY

J The Contractor shall observe the following requirements to pro-

tect the health and safety of persons on and near to the construction site.

|_ 3.01 Fire Prevention

. Smoking, open fires, or equipment producing flames, electrical

*- sparks or heat sources in contact with the ground are prohibited from areas

I of the site containing refuse materials. The Contractor shall post appro-

priate warning signs and shall supervise the working force in the compliance

{_ of this regulation. Fueling or servicing of the construction equipment shall

. ̂ be performed in areas of the site that are not occupied by refuse materials

*--. as approved by the Engineer.
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3.02 Fire Control

I The Contractor shall provide for a fire fighting capability

at the site if required by the local Fire Department. The Contractor shall

I immediately notify the Engineer and the Owner of any smoking, smoldering,

or burning refuse materials and the Contractor shall immediately extinguish
£1 any smoking, smoldering or burning refuse materials. If any smoking, smel-

ly dering or burning persists for longer than 24 hours, the Contractor, at his

own expense, shall seek and obtain fire fighting assistance. The Contractor

1 shall also be responsible for fire control during weekend, holiday, and other

periods when general construction activity is not in progress. The placing

I of refuse materials in the vicinity of fire fighting activities is prohibited.

j 3.03 Dust and Debris Control
l'̂

Dust control, such as water sprinkling or chemical treatment of

I haul roads and other dust producing areas, shall be effectively implemented

by the Contractor as required. The Contractor shall control scattering of

t; papers and other light-weight materials from the refuse fill by the use of

i movable fencing and/or other effective means.

3.04 Insect and Rodent Control

j" The Contractor shall cooperate at all times with the insect

and rodent control program being maintained by the Owner. The Contractor

[. shall periodically notify the Engineer and the Owner of the planned future

i construction activities so that the insect and rodent control program may be

properly coordinated.

j 3.05 Leachate Control

^ Groundwater or surface water that has been in contact with

|_ refuse fill materials is defined as leachate. The Contractor shall provide

.: 000^98
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the temporary collection and drainage systems to prevent leachate from enter-

I ing into the surface waters on the site. Leachate thus collected shall be

conducted to a central location and disposed of as shown on the appropriate

I. Contract Drawings. Permanent leachate control measures shown on the Contract

FT Drawings shall be constructed as the site grading proceeds.

3.06 Gas Control

I The Contractor shall install the permanent gas control measures

shown on the Contract Drawings as the site grading proceeds.

I 4. SUBGRAPH PREPARATION

Subgrade preparation for refuse fill placement shall be performed

x^ in accordance with the following sections.

4.01 Stripping

L Designated areas of the site to be excavated for soil borrow and

• subsequently filled with refuse materials shall be stripped of all vegetation,

roots, organic soil, peat, trash or other materials designated by the Engin-

1 eer as deleterious. Designated portions of the site for the placement of ref-

use fill materials shall be cleared of trees and heavy brush. Stripped mater-

[ ials shall be placed in designated areas for refuse materials. Suitable top-

• soil materials shall be stockpiled on the site in manners approved by the

•- Engineer for use in final grading and landscaping,

j 4.02 Subsurface Drainage

After stripping and excavation, subsurface drainage systems for

{_ groundwater control or leachate collection should be installed as shown on

. the Contract Drawings.

OGOS9S
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4.03 Subgrade Compaction

i Exposed existing refuse materials in the areas to receive add-

|~ itional refuse fill should be compacted on grade by six (6) passes of an

approved roller in accordance with Section 5.03. Areas of unstable refuse

1-3
•'•; fill should be compacted on grade with additional roller passes as directed

by the Engineer.

f 5. EXCAVATION AND PLACEMENT

The Contractor shall excavate and place refuse fill materials

I in accordance with the following specifications.

5.01 Pre- Inspection

I •N~' Before excavation and placement operations are started, the

i Engineer will inspect the subgrade and will direct the Contractor to remove

any remaining undesirable subgrade materials or to perform additional sub-

I grade preparation. Excessive ice, snow, frozen subsoils and ponded water

shall be removed prior to the refuse fill placement operations as directed

L by the Engineer.

i 5.02 Working Face

Those portions of the site where the Contractor is operating

I sufficient equipment, as determined by the Engineer, to properly and effec-

tively excavate or place refuse materials are defined as working faces.

L The Contractor shall coordinate the construction activity such that the area

i of a working face shall not exceed 15,000 square feet of exposed refuse

^̂  materials.

I
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5.03 Compaction Equipment

j Prior to the initiation of work, the Contractor shall submit to

the Engineer for his approval a list of the proposed compaction equipment

j including the manufacturer's specification for each proposed compactor. Gen-

f. erally, static weight rollers, either pneumatic tire rollers having a minimum
TOu- ballasted weight of 35 tons or tamping foot compactors such as the Hyster C450A

or the Caterpillar 824B, are desirable for compaction of the refuse materials.

The effectiveness of other types of rollers shall be demonstrated to the satis-

faction of the Engineer before their use will be permitted.

5.04 Fill Materials

It is anticipated that all of the existing refuse materials

encountered within the required site excavations may be placed in the desig-
•—̂

nated disposal areas. Any over-sized particles that are encountered, such

as tree trunks, demolition rubble, or household appliances, shall be broken

or crushed to reduce any void spaces. These large particles shall then be

placed in the deepest portions of the required refuse fills and thoroughly

surrounded by well compacted refuse fill as directed by the Engineer. Refuse

materials whose constituency or moisture content precludes efficient quality

compaction shall be blended with other site materials or otherwise treated as

directed by the Engineer so that quality compaction may be obtained.

5.05 Fill Lifts

All refuse materials shall be placed in approximately horizontal

lifts not exceeding two feet in loose thickness. So far as practical, each

layer of material shall extend the entire length or width of the working face.
iw'
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I Before compaction is started, the materials shall be leveled by means of bull-

r dozers, blade graders, or other equipment approved by the Engineer. The use

of dragline excavators, dump trucks or similar equipment which excavate or

I deposit material in large unit masses will not be permitted unless all mater-

ials excavated and deposited in this manner are spread as specified herein.
N[ 5.06 Compaction

r After placing and spreading, each fill lift of refuse materials

shall be compacted by successive passes of an approved compactor. Such com-

I paction shall continue until the non-recoverable compression of the refuse

fill materials is negligible as determined by the Engineer. It is estimated

L that a minimum of four (4) and a maximum of eight (8) complete coverages will

J be required to compact the refuse materials. A test fill program will enable

"~^ a determination of the number of coverages necessary with the compaction equip-

1 ment being used. The Engineer shall be the sole judge as to when the density

required herein has been obtained.

I 5.07 Soil Cover

I Temporary soil cover at least six inches thick shall be placed

over all working faces when construction activity will not resume within

1 24 hours. Temporary soil cover shall be placed at other times where unde-

composed refuse materials are exposed, as directed by the Engineer. Inter-

L mediate soil cover at least one foot thick shall be placed over all working

| faces that are brought to finished line and grade. Soil cover shall consist

of inert inorganic soil excavated from the site or other inert inorganic

material as approved by the Engineer.

r
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5.08 Unsatisfactory Construction .

The Contractor will be directed by the Engineer to correct, at

his own expense, any areas of unsatisfactory construction by performing the

necessary additional construction.

5.09 Surface Drainage

Surface grades during construction shall be maintained to facil

itate rainfall runoff away from working faces and to prevent ponding of sur

water. Where the refuse fill has been brought to finished grade and

mediate soil cover placed, the surface drainage should be maintained such

that rainfall runoff is directed away from the leachate collection system.

Surface water and rainwater that contact refuse materials shall be treated as

leachate and handled and disposed of properly in accordance with Section 3.05

Rainfall runoff that does contact refuse materials may be disposed of through

the surface drainage from the site.
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